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THE TTNITES STATES DBILLING SCOW, EAST BIVEB. 

It is DOW just ten years since tlie United States Govern- 
ment made its first grant of money for tlie improvement of 
Hell Gate and the reduction of the reefs obstructing the 
East River portion of New York Harbor. 

During these years the appropriations have been irregular 
and sadly inadequate, in view of the magnitude of the work 
to be done and the commercial interests involved; neverthe- 
less the prosecution of the task has exhibited some of the 
most noteworthy and successful feats of submarine mining 
ever accomplished. In no other part of the world has there 
been so many or such extensive removals of rock masses by 
blasting under water; and in no place has the work of har- 
bor improvement been carried on under conditions so difii- 
cult, complicated, and exacting. 

Our readers are already familiar with that phase of this 
great work which was so splendidly illustrated in the dry 



mining operations at Hallett's Point. There the work was 
done by headings run from a shaft sunk at the base of a 
rocky point near the shore line. At Flood Rock substan- 
tially the same method is being employed, except that in the 
latter case the shallower parts of the reef, which cover 
several acres, have been converted into an island for the ac- 
commodation and protection of the engine house, hoisting 
apparatus, and other necessities for dry mining. 

For the removal of the more or less deeply submerged 
rocks and reefs, lying in the channel at Hell Gate and in that 
part of the harbor between New York and Brooklyn, an en- 
tirely different method had to be adopted; and though popu- 
lar interest has centered almost entirely upon the more ac- 
cessible parts of the work, as at Hallett's Point, the strictly 
submarine part has be(in vastly the more diificult, and has 
called for a far greater degree of boldness and originality in 
the invention of novel means and processes. 



The conditions, as already noted, were peculiar and un- 
commonly severe. The rock masses to be removed were 
large; they were washed by tides of unusual force and 
swiftness; the channel was thronged with shipping, and, 
at first, the pilots were decidedly unfriendly. 

The experience of the earlier contractors had demonstrated 
that the intentional or accidental destruction of their drilling 
apparatus, by collisions with passing vessels, was by no 
means the least of the difficulties to be obviated or overcome. 
The experiment of surface blasting had proved a failure, 
save for the removal of projecting points. To break up the 
ibroad rock masses nothing short of deep drilling and the use 
of high explosives would answer. This also had been at- 
tempted, but the fixed platforms supporting the drilling en- 
gines had been knocked into deep water by colliding 
vessels, and the devices adopted for protecting the divers 
[OonUnued on page 39.] 
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ALUM IN BAKING POWDERS. 

In the current issue of the Scientific American Supple- 
ment will be found a communication from G. E. Patricia, 
Professor of Chemistry in the University of Kansas, giving 
details of a series of practical tests to determine whether the 
hydrate of alumina is dissolved by the gastric juice. The 
question has a vital bearing on the discussion as to the 
safety of using alum in baking powders. Professor Patrick 
attacks it without prejudice, by strictly scientific methods, 
and arrives at results which are certainly gratifying in view 
of the wide use of alum powders in our kitchens. 

Professor Patrick takeshis text from the published opinion 
of a prominent physician, who says, after stating the difficul- 
ties attending a thorough mixture of the ingredients of alum 
baking powders: 

" But even if the exact proportions were maintained, the 
salts formed would retain their injurious properties, as they 
would dissolve in the gastric juice. The gastric juice con- 
tains not only lactic acid, but a large amount of hydrochloric 
acid, and both the sulphate and hydrate of alumina would 
! be dissolved." 

I After testing by reference to authorities the statement 
that the gastric juice contains a large amount of hydrochloric 
I acid, and finding the weight of evidence to be that the 
quantity is in reality extremely minute, and that little not 
free, Professor Patrick proceeds to describe his examination 
of the practical question whether the hydrate of alumina as 
it exists in bread after baking, when made with alum 
powders, will be dis.solved in tlie fluids of the alimentary 
canal. 

This question could be determined only by careful tests 
with living animals. Professor Patrick found cats to be 
most available. Having made biscuits with an acknow- 
ledged alum baking powder, using twelve times the propor- 
tion of powder directed on the labels, and employing for 
each experiment a distinct sample of powder, he fed the 
biscuits to cats that had fasted from one to two days. The 
amount eaten in each case was enough to give at least half a 
teaspoonful of powder to each experiment. After allowing 
for digestion 30 minutes, 45 minutes, 1% hours, 2 hours, 
and 21^ hours, respectively, the cats were killed, and the 
contents of the stomach and small intestines were carefully 
examined for dissolved alumina. In each case undissolved 
hydrate of alumina was found, but of dissolved alumina 
there was never a trace. 

Surprised at the uniformity of these result's, and thinking 
that the organic matter of the flour might have interfered 
with the solution of the alumina or his detection of it, 
Professor Patrialc made two crucial experiments. In each, 
two teaspoonfuls of the powder were mixed with water 
and baked at the ordinary temperature of the oven. The 
mass was then fed to a cat (under compulsion) and after a 
specified time the stomach and intestines were examined as 
before. In neither case was a trace of dissolved alumina 
discovered. 

Similar experiments were then tried with unbaked (gela- 
tinous) hydrate of alumina, and in both eases a trace of dis- 
solved alumina was found ; the inference being that it is 
not safe to eat dough made with alum powder — it should 
always be baked. Another important practical point was 
also suggested — namely, that if bread is carelessly mixed or 
with insufficient water, some of the powder may remain 
dry and the alum not changed to the hydrate; in which case 
the effect would probably be injurious. 

In order to test this question, and also to furnish a cheek 
on the other experiments with biscuits, Professor Patrick 
had a batch made in which the mixing was less thorough 
than usual and with less water. These were fed to cats, 
and subsequent tests developed in every case a trace of dis- 
solved alumina. These experiments, while proving the rc- 
! liability of those first described, go to shov.'. Professor Patrick 
thinks, that to insure tlie entire absence of alum in the 
bread, the mixing must be done with plenty of water. As 
a simple precaution it might be well to mix the batter too 
thin at first, and stiffen it by the addition of pure flour. 

Tests of this nature are obviously worth any amount of 
theory; and if there is no radical difference between the 
gastric juices of cats and men, it s^ems to be conclusively 
established that alum baking powders may be used without 
injury to health. 

THE CAPTIVE BALLOON AT CONEY ISLAND. 

Not the least of the many attractions of Coney Island this 
summer is Mr. King's captive balloon, "Pioneer," the first 
ascension of which was made on the afternoon of July 1. 
This balloon is not as large as the Giffard captive balloon at 
Paris, but is said to be much more perfectly constructed. It 
is sixty-five feet in diameter, and has a capacity of 150,000 
cubic feet. The material is Irish linen in two thicknesses. 
The basket or ear of wicker work weighs 476 lb. Above 
the balloon is white, to reflect the sun's rays; below it is or- 
namented with dark red and green, to make it a conspicu- 
ous object against the sky. It is inflated with hydrogen, 
and in calm air shows on the dynamometer a lifting strain 
of 1,400 lb. The gas is made on the spot by Mr. A. O. 
Granger, by passing steam over hot iron. Wound about the 
drum of a very large windlass is 1,215 feet of IJ^ inch rope, 
through the center of which runs a telephone wire. An 
end of this rope is carried through a trench to the center of 
the inclosure, where, after passing around a pulley, it is 
fastened to the balloon. The pulley is attached to the 
foundation by a universal joint of iron, so that, in whatever 
direction the balloon may pull, there will be no side strain 



on the pulley. A good hold on the sand is secured by the 
use of four sticks of yellow pine, each 12 feet long and 12 
inches square. These are planted horizontally nine feet be- 
low the surface, and above them is a well, made of concrete. 
Across the top of the well lie two other similar timbers, 
which are strongly fastened to their fellows below by long 
andthick iron bolts. Mr. King says this foundation will 
resist a strain of 100,000 lb., while the utmost strain that 
wind and gas united can exert on the connecting rope of 
the balloon will not exceed 22,000 lb. 

On its trial trip the balloon ascended three or four hun 
dred feet, and shortly afterwards a second trip of seven 
hundred feet was made. At this height the view was pro- 
nounced magnificent by the small party making the first 
venture. All the ocean approaches of New York harbor 
were at their feet for a radius of thirty miles; and inland 
they could see the numerous towns and cities about the 
bay of New York. Along the Sound to Flushing, up the 
Hudson River as far as Tarrytown, and tlie Orange Valley, 
and other parts of New Jersey as far as Paterson, Perth 
Amboy, and Long Branch. 



THE TELEPHONE AS A LIGHTNING INDICATOB. 

Mr. George M. Hopkins, of Brooklyn, N. Y., during a 
recent thunder storm connected the gas and water pipes of 
his dwelling with an ordinary Bell telephone, and discovered 
that the electrical discharges were plainly indicated, either 
by a sharp crack or by a succession of taps. This occurred 
when the discharge was so distant that the thunder was in- 
audible. The sound also seemed to be perceived by the ear 
before the lightning could be seen. There was a marked 
difference in the character of the discharges, some that ap- 
peared single to the eye were really multiple. Often the 
discharges would consist of a series, beginning and ending 
with discharges larger than the rest, thus : __ ------ „^ ^ 

sometimes it would be thus: ^— , sometimes the re- 
verse, and often a single crack. 

The gas and water pipes were used, being the most con- 
venient and at the same time the safest conductors for the 
purpose. Special apparatus might be devised, having a 
good ground, and a series of points for gathering the elec- 
tricity from the air, but In using apparatus of this kind there 
is always more or less danger. 
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New Steel Railway Bridge. 

A new and splendid railway bridge over the Missouri 
River, built wholly of steel, has lately been completed and 
opened for traffic by the Chicago and Alton Railway Co. 
The bridge is located at Glasgow, AIo. The constructing 
engineer was Gen. VVm. Sooy Smith. The material was 
furnished by the Hay Steel Co., of Chicago, and while the 
structure is stronger than an iron bridge its weight is thirty- 
three per cent less than it would have been had iron been 
employed. The time of construction was only one year. 
The cost, $450,000. The following are the principal dimen- 
sions: 

Five spans, 314| feet each, from center to center of piers, 
three above ar-d two below grade; all steel; depth of truss, 
30 feet icenter to center of pins. Height of through spans 
above high water, 50 feet. East approach, iron trestle, 210 
feet; two deck spans of iron, 140 feet each, 280 feet; west 
approach, iron deck span, 140 feet; west approach, iron 
trestle, 510 feet; west approach, wooden trestle, 804 feet 
total length of the bridge proper (steel) l,573i feet; total 
length of bridge and approaches, 3,577| feet. 



The Sliver DepoHit« of Leadville, Colorado. 

Says a correspondent of the Boston Advertiser : The ore 
beds vary from one to forty feet in thickness. They are 
generally undulating like the waves of the ocean, so that the 
distance from the surface varies with the undulations. The 
size of a mining claim is in most cases 300 feet inside by 
1,500 feet long, being about ten acres in area. The ore 
known as "hard carbonates" consists of silver mixed with 
iron or lead. The soft or sand carbonates resemble common 
road gravel, yellow and red ocher and gray sand. Chlorides 
of silver are frequently visible in the hard carbonates. The 
usual size of a shaft is 3^ feet by 7 feet, and is substantially 
timbered. After the ore deposit has been penetrated, the 
"main entry," "parallels," and "cross cuts" are excavated, 
leaving the remaining ore in blocks while the work of explo- 
ration is going on. In sinking a shaft we usually penetrate, 
first, a deposit of gravel or "wash " from 20 to 100 feet in 
thickness, frequently containing bowlders which have been 
subjected to abrasion. Not unfrequently a stratum of 
"cement" a few inches in thickness is encountered, resem- 
bling Roxbury pudding stone or an old cemented cellar floor. 
Next we come to calcite, or porphyry — sometimes soft like 
"fire clay," either pure white, gray, or red — the latter show- 
ing an iron stain. The soft porphyry runs from one inch to 
several feet in thickness. The hard porphyry is often " pick- 
ing ground" (i. e., porphyry rock, which can be excavated 
by means of a pick), but frequently it is blasting or "shoot- 
ing rock." Following the porphyry is iron ore, varying in 
thickness and sometimes containing a fe\V ounces of silver. 
Following the iron we find the "pay ore," more or less rich 
in silver. 

The generally accepted theory is, that this region was once 
covered with a lake, the waters of which held in solution 
silver, lead, and iron, which were in time precipitated on the 
bottom of the lake. The porphyry, gravel, etc., were sub- 
sequently deposited. After the precipitation came the age 



© 1879 SCIENTIFIC AMERICAN, INC 



July 19, 1879.J 



^mntiiu %mtxitm. 



33 



of disturbance, when by volcanic action or the shrinlsage of 
the earth's crust the deposits became contorted, sometimes 
tilted or broken like a "chop sea," orgently undulating like 
the " ground swell " of the ocean. 

* ( » I ^ 

Farming Implements In Morocco. 
An undeveloped yet promising market for farming imple- 
ments is reported in Morocco by U. S. Vice-Consul John 
Cobb at Casablanca, In a recent communication that officer, 
who takes a lively interest in the promotion of American 
trade, writes that farming implements are much needed in 
that country, no improvements having been made there in 
that line since the days of Mohammed the Great, nearly 1,300 
years ago. Mr. Cobb believes that our manufacturers will 
find a large field for operations there, as many of the Moors 
have money and are particularly fond of useful inventions. 
They are very conservative, however, and must see an article 
in use or under conditions in which it can undergo a thorough 
investigation before they can be made to believe in it. 
American goods are favorably received by them, and can be 
made to take the lead. Possibly our manufacturers interested 
in the export trade may find it worth while to correspond 
with Mr. Cobb. 



PECULIAR STEAM WHISTLING. 

Some of our river pilots have become so proficient in 
the use of the steam whistles of the boats under their 
charge as to be able to make sounds that are almost articu- 
late in their signification of the wishes or the feelings of the 
pilots. 

Recently a large steamboat, well laden with passengers, 
was unable to reach its dock on account of a row-boatman 
who, while leisurely rowing about, had been surprised by 
the sudden appearance of the steamboat, and in his efforts to 
get out of its way became confused, and by rowing first one 
way and then another, annoyed the steamer's pilot; and he, 
apparently becoming impatient at the delay, expressed his 
feelings by causing the steamer's whistle to emit a series of 
short peculiar whistle sounds, which expressed something 
to the effect of, " Come! come! take one way or another, and 
get out of my road some time to-day," so plainly that some 
of the passengers of a neighboring boat noticed it, and one, 
laughingly referring to the whistling, said: " That is almost 
equivalent to swearing by steam." The row-boatman seem, 
ed to understand it, for he immediately took one way and 
got out of the steamer'.s course. 

And again the other day we heard the steam siren 
whistle of one boat caused to salute another, in a most 
laughably sarcastic manner, as if to say: "Why! how do 
you do?" The pilot of the other boat endeavored to re- 
spond in the same tone, but probably because his boat's 
whistle was of a different style, he was only able to make it 
sound something like the first crowing efforts of a chicken. 

We have some of the best pilots in the world to manage 
our river steamboats ; and perhaps very few persons think 
of the great responsibility resting on these men. At times 
a moment's delay, resulting, perhaps, from sudden sickness 
or slight mistake of the pilot or engineer, would end in a 
fearful loss of life and property, and yet accidents rarely 
occur. We hope, however, that the steam whistling profi- 
ciency above mentioned will not lead to any mistakes in re- 
gard to the correct interpretation of the established code of 
whistle signals. L. L. D. 
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MOLECULAR CHEMISTRY.-No. 4. 

H. Schroeder began the study of molecular volumes of 
solid bodies in "1840, and he has continued it up to the pres- 
ent time. His views, which have been repeatedly modified 
by his res(!arches extending over so long a period, may be 
stated as follows in their matured form. 

In any mechanical fraction of a uniform mixture, or of a 
compound, the constituents are contained in exactly the 
same proportions by weight as they are in the whole mass. 
The same must hold true for the proportions by volume, 
provided the given substance is homogeneous. Thus, in de- 
tonating gas, made by mixing two volumes of hydrogen with 
1 volume of oxygen, we may say that H has the volume 3 
and the volume 1, although in reality both are diffused 
throughout the space represented by their combined vol- 
umes, 3. When the mixture is exploded we got only 2 vol- 
umes of II2O instead of 3. The condensation so produced 
may be viewed in two ways. We may suppose that the 
compound is condensed as such, or else that its constituents 
suffer a change of volume before entering into combination, 
and that the volume of the compound is the sum of the vol- 
umes of its condensed constituents. The law of multiple 
proportions by weight may thus be made applicable to vol- 
umes. Experience has shown that every element varies so 
much in volume throughout the series of combinations into 
which it enters, that the volume of its molecule may be 3, 3, 
4, 5, 6, etc., times as great in one compound as in another. 

Among these numbers the factor 3 predominates just as it 
does in gases, where, for example, H2 is first condensed to 1 
volume and then combines with to form 3 volumes instead 
of 3. In the case of solids these condensations of volume 
seem to depend on the forces that cause bodies to crystallize, 
since an element belonging to two bodies that have the same 
crystalline form (isomorphous bodies) is usually condensed 
equally in both. In other words, the volumes of elements 
common to a number of isomorphous bodies are generally 
the same. The volume of potassium (K) found, as has been 
explained, by dividing its molecular weight by its density, is 
45-3: that of sodium (Na) is 23-9; difference, K - Na = 31 '4. 



The difference in the volumes of their chlorides, KCl = 37'4 
and NaCl = 37 1, is 10 '3, or practically one half the difference 
of the metallic volumes of K and Na. The same result is 
obtained from the bromides: KBr = 44 3, NaBr= 33-4; dif- 
ference, 10-9. And from the iodides: KI = 54, Nal = 43-5; 
difference, 10 '5. Now considering the CI volume the same 
in both chlorides, the Br volume the same in bothbromides, 
and the I volume the same in both iodides, it is evident that 
the metals in these compounds have been condensed to one 
half their original volumes. 

When other metals are compared in this manner 
with their isomorphous compounds it was found that in 
pairs containing strontium and lead, sodium and silver, 
magnesium and nickel, aluminum and iron, the heavy 
metals often entered into combination with their volume un- 
changed, while the light metals were condensed one half. 
Schroeder believes that this occurs too frequently to be acci- 
dental. In the rhombic sulphates and carbonates of stron- 
tium and of lead, in their oxides, in the bromides, chlorides, 
and iodides of sodium, and of silver, etc. , the differences of 
volume are equal to the unchanged volume of the heavy 
metal minus one half the volume of the light one. 

While comparing the volumes of irumerous compounds in 
this manner Schroeder was struck by the fact that the oxy- 
gen in quartz would have exactly the same volume as the 
silicon associated with it, on the supposition that the silicon 
retains the volume that belongs to it in the free state. Find- 
ing similar relations in other compounds, he conceived the 
idea that the molecular volumes of the constituents might 
have a common measure of which they are all multiples. To 
this common measure he gives the name of stere. A few ex- 
amples will illustrate his meaning: 



2X5-4 



IX 5-4 



Rb - K = 16-8 Rb - K = 16-2 = 3 X 5-4. 

Again, twice the volume of LiCl (3 x 31-6) is equal to the 
volume of Nal (43-3); twice NaCl (3 x 37-0) = KI (54-0), etc. 
Hence 1 volume 1 = 3 volumes CI, 1 volume Na = 3 volumes 
Li, and 1 volume K = 3 volumes Na. We have found, then, 
that these substances, as well as their differences, have a 
common measure; and this is what Schroeder means by the 
expression that they have the stere 5-4. 

But this is not all. Comparing still further, we get the 
following differences of volume: 

Rbl = 70-2 KI = 54-0 Nal = 43-8 LII = 37-8 

BbCl = 54-0 KCl = 37-8 NaCl = 87-0 LiCl = 21-6 

I - CI = 16-2 I - CI = 16-2 I - CI = 16-2 I - CI = 1?2 = 3 X 5 4 

In other words, iodine and chlorine have the same stere as 
the metals with which they are -in each case associated. 
Prom these and many analogous examples Schroeder has 
quite recently generalized the proposition: "In every com- 
pound a definite volumic measure or stere predominates and 
causes all the components to subordinate themselves to it." 

As many isomorphous bodies, such as KCl and NaCl, mag- 
nesite and calcite, potassium sulphate, selenate and chromate, 
have the same stere, it was natural to connect the latter with 
the crystalline form. Further extensive research has shown, 
however, that the stere does not depend directly upon the 
form; that there are isomorphous bodies with unlike, 
and heteromorphous bodies with like steres. It was 
found that the stere of a compound is determined en- 
tirely by that of one of its elements, which impresses Its own 
stere on all the rest. The fact that isomorphous bodies so 
often have equal steres is explained by the reason that their 
controlling elements are also isosteric. Thus the rhombo- 
hedric carbonates of magnesia, manganese, and lime, are 
isosteric because Mg, Mn, and Ca have the same stere. From 
these observations Schroeder deduces the following law, 
which he calls the steric law : " In every compound the stere 
of one of the components predominates, in consequence of 
the forces active during crystallization, and impresses itself 
upon all the others." For example, the stere of silver (Ag) 
is 5 14, one half the volume 10 '38, calculated from its density 
and equivalent. AgCl has a volume of 35-70 or 5 x 5-14; 
Agl = 41-1, or 8 X 5-14; AgBr = 3084 or 6 x 5-14; Ag.O 
= 30-8, or 6 X 5-14; CHaO^Ag = 514, or 10x5-14. All 
these volumes are exact multiples of the silver stere, and con- 
sequently the other elements associated with silver must also 
have assumed volumes divisible by 5-14, as the law requires. 

The steres of all the elements hitherto determined lie be- 
tween the narrow limits of 50 and 6 1. Thus carbon has a 
stere of 5-11, which it impresses on a series of organic bodies ; 
phosphorus and arsenic cause most of their compounds to 
assume the stere 5 3, etc. 

In Liebig's Annalen for 1874, and more recently in the re- 
port of the session of the Munich Academy of Sciences, De- 
cember 1, 1877, Schroeder shows the applicability of his law 
to five important groups: 

1. Silicon, quartz, sillimanite, disthene. Stere, 5 '65. 

3. Aluminum, corundum, chrysoberyl, diospore, andalu- 
site. Stere, 5-14. 

3. Magnesium, periclase, spinelle, olivine,diopside,humite, 
and garnets. Stere, 5 '53. 

4 Oxides and silicates of manganese. Stere, 5 53. 

5. Sulphides and arsenides of iron, cobalt, nickel, copper, 
2iQc, and lead. 



Those who desire more detailed information on these points 
are referred to the above memoirs, and also to Liebig's An- 
nalen for 1878, and to the Berlin Chem. Oesell. for May, 1878. 

A very important corollary follows from Schroeder's law. 
If bodies combine only in whole volumes or steres, we can 
determine the molecular constitution of solids, because their 
molecules must contain a sufflcientnumber of atoms to bring 
out the volume of each constituent as an entire multiple of 
the controlling stere. Thus the volume of silicon determined 
from its density was found to be 11-3, and its stere is conse- 
quently 5-65. To express the fact that the silicon molecule 
occupies two steres, Schroeder writes Sii", the upper right 
hand exponent representing the number of steres, and the 
lower the number of atoms. Now the volume of quartz, to 
which allusion has been made before, is just double that of 
silicon ; consequently it contains four steres, two of which 
belong to oxygen, and its molecular formula is written 
Sii' Oji", with a line over Si to show that the compound is 
controlled or dominated by the silicon stere. In his calcu- 
lations Schroeder marks the steres with a line drawn above, 
and the volumes with a line drawn below the figures; thus, 
SH" Oj'' = 4 X 5^5 = 33 •6 . Take another example: 
• Corundum Xlj' Os» = 5x514 = 35 7. This means that 
in corundum, as in most oxides, each oxygen atom occupies 
one stere ; that aluminum is present with one half its metal- 

10-28 
lie volume, — ^r — = 5 '14; that the aluminum stere 5-14 im- 
3 

presses itself upon all the atoms present ; and that the ob- 
served volume of corundum, 35 '7, is made up of the equal vol- 
umes of five such atoms, two of aluminum and three of 
oxygen. 

I?ut this is not all. If the atomic weights are taken in 
grammes, the volumes will be expressed in cubic centimeters ; 
thus Agl' = 3 x 5 14= 10 •88 means that one atom of silver 
or 108 grammes occupies a space of 10-38 cubic centimeters, 
or of two silver steres, each equal to 5 14 c.c. 

A few examples will suffice to show the manner of arriving 
at the molecular formulas of compounds. 

The observed volume of chloride of silver is 35 '7, as has 
been stated before. This is equal to five silver steres (.5 X 
514 = 35-7). As two of these belong to the silver present, 
we have left three for the chlorine, and we write Ag,' CU' = 
5 x 57r= 35-7. 

The observed volume of iodide of silver is 41-13, or eight 
times the silver stere. Subtracting two steres for Ag, there 
remain six for the iodine, and we have Agi' l," = 8 X 5-14 
= 41-13. 

The observed volume of bromide of silver is 30-84, or 6 X 
5-14. Our formula is, therefore, Agi' Br,* = 6 X 5-14 = 
30-84 . 

The volumic constitution of the iodides and chlorides of 
the alkaline metals is determined from the data already 
given : 



K,<l,' = 10 X 5-4= 54-0 
Na,' I,« = 8 X r?r= 43-3 
Li,ili« - 7x'5T-37-8 



Ki<Cli' = 7X 5T^ 37-8 
Nai=Cli= = 5 x^bT— 370 
I.ii> Cli» — 4 X5T-21-6 



Rubidium was found to contain three steres mo;.-e than po- 
tassium; we have, therefore: 

Rbl' 1/ - 13 XST— 70-2 Bill' 01,5 _ 10 x 54^- 54;6 

Again, rubidium was found to have double the volume of 
ammonium, and we must, thereforj, write Ama' Clj" = 13 x 
5*4= 70-2, or twice the observed volume 35 1. The bro- 
mides have been calculated in the same way. 

The difference in the densities and volumes of the two va- 
rieties of cinnabar is explained as follows: Aniorphous black 
cinnabar is Hgj» Sj' = 11 x 5-55 = 60'73, or twice the ob- 
served volume 30-36; while red rhorabohedric cinnabar is 

Hgj' Sa' = 11 X 5 -30 = 58-30, or twice the observed vol- 
ume 29-10. In the black variety the mercury stere predomi- 
nates, while the red is ruled by the sulphur stere. 

Schroeder has the modesty to call his sterio law simply a 
hypothesis, but he believes that it will force its way into 
general acceptance; and he concludes his memoir with the 
following general statements. Bodiescombineonlyin whole 
volumes having whole steres, just as they have only whole 
atoms. Simple volumic relations are perceived in gj,ses at 
equal temperatures and pressures, in liquids at temperatures 
producing an equal tension of their vapors, and in solids 
when the steres of their controlling elements are ascertained. 

C. F. K. 



< I ■ > > 



Formation of Coal. 

E. Fremy holds that there are several kinds of isomeric 
cellulose, constituting the skeleton of plants. Coal is not an 
organized substance. The vegetal impressions presented 
by coal are produced as in shales or other mineral matters. 
The chief substances contained in the cells of plants under 
the double influence of heat and pressure producebodies hav- 
ing a great analogy to coal. The pigments, the resins, and 
the fats of leaves, if submitted to heat and pressure, yield 
compounds which approximate to bitumens. The vegetable 
matter which gave rise to coal has undergone, first, the 
peaty fermentation, the coal being then formed by a second- 
ary transformation. 

^ I t > » 

H. W. Wiley finds that one part of uranine in one mil- 
lion parts of water is readily detected by means of the spec- 
troscope. 
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AN IMPROVED TTIG COUPLING. 

The annexed engraving represents an improved tug coup- 
ling recently patented by Mr. P. B. Hirscli, of 374 Blake 
street, Denver, Col. It is applicable to both light and heavy 
harness, and is easily coupled or uncoupled without twisting 
or turning the trace. 

The metal boxes. A, are firmly embedded and riveted in 
the cockeye portion, B, of the coupling, and are slotted and 
recessed to receive the hooked metal tongue, C, secured to 
the trace portion, D, of the coupling. The shank of the 
tongue, C, is firmly riveted in the part, B, and turn-down- 
ward and inward, forming a 
strong hook. Wheu the 
tongue is inserted in one of 
the boxes. A, and pulled so 
that the hook enters the re- 
cess in the box the adjust- 
ment is complete. The flexi- 
ble leather tongue, E, is then 
thrust into the wider part of 
the slot in the box, over the 
spur, a', to prevent the acci- 
dental disengagement of the 
hook. 

The inventor claims impor- 
tant advantages in regard to 
strength, convenience, and 
durability, and appearance 
over the ordinary forms of 
coupling. 

Further information may 
be obtained by addressing the 
inventor as above. T.C!.A>^., ','.)■ 



pie and very ellective stuffing box, and are provided with 
arms which are connected by links with a crankon the shaft 
of the valve, C. The registering mechanism at the top of 
the casing receives its motion from the crank on the valve 
shaft, and accurately records the oscillations of the dia- 
phragms, and consequently indicates the amount of water 
consumed. The entrance and eduction of water to all of 
the compartments is controlled by the rotary valve, C, which 
is operated by the diaphragms through the medium of the 
shafts and levers already described. The water under press- 
ure is alternately conducted to and allowed to flow from op- 




A NEW WATEB METEB. 

It is a well known fact that 
three fourths of the water sup- 
plied to consumers in all 

cities is wasted through carelessness, leaky pipes, bad 
plumbing, and open faucets. The unsuccessful efforts of 
city authorities have shown that the wa.ste cannot be regu- 
lated and the difficulties obviated except by the use of water 
meters. By their use the supply would be diminished, the 
water taxes reduced, and each consumer would pay only for 
what he used — not for what his neighbor wasted. The 
trouble has been in the past that meters could not be made 
so cheap that their use could be made general. A meter 
must be mechanically perfect; a perfect register; certain 
and positive in its motion; without a dead center and a dis- 
position to stop. A machine of such peculiar and delicate 
essentials is not easily obtained at a small expense. 

Mr. W. B. Mounteney, of the People's Gaslight and Coke 
Company, of Chicago, 111., has after four years of thought 
and work invented a meter which he has named " The 
Mounteney Diaphragm Meter," and for which he claims 
all the excellences 
which such a ma- 
chine should pos- 
sess. It is said that 
the registering dial 
hand moved as re- 
Mlarly under the 
lightest as under the 
fullest pressure, and 
that a cubic foot of 
water is as accurate- 
ly measured when 
drawn by drops 
as when drawn 
through a five 
eighths pipe with 
full pressure. The 
machine is noiseless 
and f rictionless, and 
simple and durable 
in its construction, 
and as it is made 
of unfinished cast- 
ings it can be made 
cheap. 

The general form 
of the' apparatus is 
shown in Pig. 1 
which is a side ele 
vation partly in sec- 
tion; the other 
figures represent de- 
tails not clearly 
shown in Pig. 1. 

The upper part of 
the meter chamber 
receives the water 
from the supply 

pipe, and contains the levers that actuate the register- 
ing mechanism and the rotary valve, C. The lower por- 
tion of the meter is divided into four compartments by a 
central rigid partition and the two flexible diaphragms, A. 
The latter are placed between concave metallic diaphragms, 
a, which are slotted to insure the easy detachment of the 
rubber diaphragm, and to agitate the water so as to prevent 
the accumulation of sediment. The rubber diaphragms are 
connected with the arms of the rock shafts, B, and the latter 
extend into the upper or receiving chamber through a sim- 



HIRSCH'S TUG COUPLIXG. 



posite sides of the pair of diaphragms, so that both dia- 
phragms are made to traverse alternately backward and for- 
ward as the chambers are alternately filled with a measured 
quantity of water, which will be accurately indicated by the 
index and dial of the registering apparatus. 



It will be noticed that this meter contains no pistons or i dried up altogether. 



Xbreatened Failure of tbe European Silk Crop. 

The London Saturday Bemew reports that serious fears are 
entertained of a failure in the European silk crop. The 
countries which grow silk are Italy, Prance, and Spain, in 
Europe; and in Asia, China, Japan, India, Asia Minor, and 
Syria; to which has lately been added America. The Amer- 
ican production, however, is so small that it may be left out 
of account. Asia Minor and Syria were once producers on 
a very large scale, but have long ceased to be so, and the 
Spanish crop has also become insignificant.. Even Prance is 
rapidly falUng off in her cultivation of the silkworm. Prac- 
tically, therefore, manufac- 
turers now depend for their 
supply on Italy and the far 
East. In Europe, we may 
say roughly, the Italian crop 
exceeds the Prench, upon an 
average, nearly four times, 
while the Prench exceeds the 
Spanish in a still greater pro- 
portion. We may further 
illustrate the important posi- 
tion occupied by Italy in this 
industry by saying that, while 
a good Italian crop is expected 
to yield about 80,000 bales, 
the average import from 
China to Europe falls short 
of that amount by about 
15,000 bales. A failure of 
the Italian crop means, there- 
fore, in effect, a failure of the 
European supply. Now, it 
is said that not only in Italy, 
but in Prance and Spain also, 
the intense frosts of the spring 
have fatally injured the co- 
coon. The badness of the 
weather, moreover, has so checked vegetation that there are 
not sufficient leaves for the worms, among which there is, in 
consequence, very great mortality. And, in addition to all 
this, it is feared that if heat now sets in the damage will be- 
come irremediable, as the leaves of the mulberry will be 



other parts that are liable to corrode, and stick or get out of 
repair. 

Purther information may be obtained from Mr. William 
B. Mounteney, 39 and 41 So. Halsted street, Chicago, 111. 

. . ..^ < t > . ^ 

NeTV French Torpedo Vessel. 

The Compagniedes Forges at Chantiers de la Mediterranee 
have just supplied to the arsenal at Toulon a torpedo boat, 
whose length is 110 feet and width only 10 feet, the draught 
of water not exceeding 28 inches. The speed attained by this 
vessel at the official trials is stated to have averaged 19 knots 
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per hour. In the front of the vessel is a chamber furnished with 
a tube to receive a Whitehead torpedo of the largest dimen- 
sions. When it is desired to launch the projectile the front 
of the vessel is opened by special mechanism, and the torpe- 
do is projected into the water, either by means of a jet of 
steam or compressed air. As soon as the Whitehead torpedo 
has left the projecting tube it is propelled automatically by 
means of the motor contained within it, and pursues its course 
toward the object of attack at a speed exceeding 30 knots an 
hour. 



To a large extent the excitement that prevails is founded 
upon mere apprehension, and it is possible that matters may 
not turn out nearly as badly as is feared. Much may happen 
before harvest. But it is not to be forgotten that the injury 
done by the severe frost on the night of April 14, 1876, was 
never repaired. During the two months which followed that 
disaster reports were in circulation similar to those now cur- 
rent, but they were set down to the designs of speculators. 
At the end of June, however, they were found to be correct, 
and a sudden and extraordinary rise of price was the result. 
Persons interested in the trade remember all this, and are 

resolved not to be 
caught a second 
time. There has, 
therefore, been a 
great deal of specu- 
lative buying, and 
in consequence a 
sharp u p w ard 
movement of the 
market during the 
past fortnight. Yet 
it does not necessa- 
rily follow that the 
experience of three 
years ago is about 
to be repeated. 

In the trade itself 
the accepted esti- 
mate is that one 
third of the Italian 
crop is irreparably 
damaged. 

Prom Lyons the 
reports are equally 
unfavorable. If this 
estimate proves cor- 
rect, the European 
supply will fall 
short by, at the 
least, 30,000 bales. 
In other words, the 
average annual im- 
port from China 
would need to be 
increased fifty per 
cent to make up for 
the loss in Europe. 
Of course we say 
this merely by way of illustration. The silks of India and 
Japan are more like those of Europe than the Chinese, and 
they would naturally be drawn upon more largely by 
European manufacturers. All these countries would there- 
fore contribute their quotas; yet, even so, it is not to be ex- 
pected that they would be able to furnish anything like the 
full amount. The harvest in the far East is already com- 
pleted, and is said to be abundant in quantity and excellent 
in quality. But the cultivation was adjusted to meet an 
average demand. The European failure was not, and could 
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not have been foreseen, and consequently means do not exist 
of supplying this year in full measure the European de- 
ficiency, supposing it to occur. Assuming, therefore, that 
there is not an extraordinary falling off in the consumption, 
there must be a very great rise in the price of raw material. 
In New York the prices of silk goods have lately been ad- 
vanced. 

*i 4 « > -^ 

Coal on the Pacific Coast. 

The San Francisco Journal of Commerce reports a prospect 
of an abundant supply of high grade bituminous coal from 
Washington Territory. Among the latest beds discovered 
are the Carbon Mines, on Carbon River, Pierce County, 1}£ 
to 3 miles southwest of the Northern Pacific Railroad at 
"Wilkinson Station. They consist of five claims of 160 acres 
each, on which twelve coal veins have been opened. All of 
these can be worked by a cross cut of less than 600 feet. The 
coal beds, as far as they have been exposed, extend 2}^ miles 
in length and have a thickness of 115f feet. 

The quantity of coal that can be moved without pumping 
is estimated at 36,000,000 tons. At the present rate of con- 
sumption in California this would last over forty-seven years. 
The coal is of all grades, from the semi-anthracite to the rich- 
est bituminous , and will supply qualities for steam, grate, 
domestic, forge, gas, and smelting purposes. These coals 
are all free from sulphur, and make from 64 to 75 per cent 
of splendid coke for smelting purposes. The cost of mining 
and delivering in San Francisco will be $4.50 to $5 per ton, 
so that selling at $6 per ton a very handsome profit will be 
made. An assay made by Henry G. Hanks, gives the fol- 
lowing as the composition of this coal: 

Per cent. 

Fixed carbon 57-9 

Volatile combustible matter 3S'0 

Ash 6-8 

Water 1-8 

Total 100-0 

" This shows," the Journal of Commerce remarks, "that 
they are equal in quality to any coals ever sold in San Fran- 
cisco, and they may by and by be expected to lead the mai-- 
ket. The thickness of the veins now open to view is 115| 
feet, as against 85 feet for that of all the other veins yet 
opened on the Pacific Coast. 

^ < > > » 
The IVay to Wealth. 
The Rev. Dr. R. D. Hitchcock, who is not only a promi- 
nent theologian, but a profound thinker, says: "Suppose 
no muscle is put into the land; no sweat moistens it; it goes 
back into its original wildness, and that which formerly sup- 
ported one hundred civilized men, affords support for one 
savage. The value which land possesses has developed by 
labor. Have you considered how short-lived labor is? 
Crops last no more than a year. Railways, so long as you 
stop work upon them, go to pieces rapidly and cease to be 
valuable. Houses have to be made over constantly. St. 
Peter's Church, at Rome, one of the most solid of structures, 
is repaired annually at a cost of $30,000. [The Reverend 
Doctor" might have added, mechanics actually live in houses 
erected on the top of St. Peter's, that they may watch for 
any defect and attend to any leak in the roof. — Eds.] A 
great part of the wealth of the world is only 13 months old; 
when men stop working it passes away. Suppose you earn 
$1.35 a day and spend the same, at the end of the year you 
are no better off than at the beginning. You have only 
lived. Suppose you spend $1, or, better still, 85 cents; then 
you have become a capitalist. Capital is wages saved, and 
every man can become a capitalist. I began to preach at 
$550 a year; I've been there, and know what it is. My rule 
was then, and has been ever since, to live within my income. 
So it would have been, no matter what my business. Spend 
less than you earn; then you will acquire capital, and your 
capital will be as good as that of any other man." 



IMFBOVED WATEB WHEEL. 

The engraving given herewith represents an improved 
water wheel recently patented by Mr. Albert B. Couch, of 
Newnan, Ga. It is designed to run perpendicularly or hori- 
zontally, or at any desired angle, and it has the advantage of 
being very simple and inexpensive. 

The wheel consists of a spiral or screw of any desired 
pitch, mounted upon the shaft, and inclosed by a casing which 
revolves with it. The upper portion of the casing is flared, 
forming a funnel for receiving the water, which is delivered 
to the wheel in quantities just sufficient to fill the funnel 
without overflowing it. Figure 3 shows the internal con- 
struction. 



Seeds of Camellia Japonlca. 

The seeds, after being freed from their oil by pressure, are 
exhausted with alcohol, the alcoholic solution precipitated 
by lead acetate, and the yellow precipitate thus produced 
decomposed by sulphureted hydrogen; on evaporation, a 
bluish-white powder of bitter taste is obtained, which the 
author calls "camellin." This substance is almost insoluble 
in water, and, when boiled with sulphuric acid, reduces al- 
kaline copper solutions; it appears by other reactions to re- 
semble digitalin, and has the molecular formula CbsHhOu. 
Boiled with dilute sulphuric acid it yields only a small 
amount of sugar, showing that it is decomposed only with 
great difficulty or else that other substances are produced. 
The alcoholic filtrate, after separation of the precipitate pro- 
duced by lead acetate, leaves, when evaporated, a residue 
of a yellow color and bitter taste, which contains sugar and 
tannin, and perhaps another glucoside. The Japanese con- 
sider the seeds to be a poison, and the oil was formerly used 
to oil the swords of Japanese warriors. 




COUCH'S WATEB WHEEL. 

Motion is taken from the wheel by a belt which runs on 
the outside of the casing, or by attaching a cog wheel. The 
inventor claims that he realizes a percentage of power which 
will compare well with the best wheels in market. 

i< I > I »■ — 

IMFBOVED WASHBASIN VALVES. 

The plumbing of a house consists, practically, of two 
pipes — one connected with the water supply and the other 
with the sewer. Great care is taken to have the water pipes 
tight, so that there shall be no leakage, while comparatively 
little attention is paid to the drain pipes, which, in many 
cases, are pouring into the dwelling a flood of sewer gas. 



the improvements in place. Fig. 3 is a vertical section of 
the escape valve, which is provided with a jointed stem, and 
a spring for holding it to its seat. The valve is opened by 
■means of the chain, and as soon as the chain is released it 
closes automatically. "When it is desired to hold it open for 
any purpose the extra ring in the chain is slipped over the 
top of the faucet. The joint in the valve stem permits of 
tipping the valve so that any obstruction in the pipe may be 
readily removed. The float valve, which covers the over- 
flow, rises when the water in the basin exceeds a certain 
limit and allows it to escape, but when the water is below 
the overflow the valve closes the overflow openings, so that 
no air can enter the waste pipe. This being the case there 
can be no siphoning, and the water required to seal the S 
traps will remain and prevent the gas from passing, and the 
basin valves will prevent any emanations from the water in 
the trap from entering the room. 

"We are informed that these valves can be applied to basins 
already in use, and that basins are made having the valves 
attached. 

Further information may be obtained from Mr. James 
McQuiston, 103 West 14th street. New York city. 



Fluorescence. 

J. L. Soret has already pointed out the beautiful violet 
fluorescence of solutions of cerium sulphate and chloride 




BECENT AMEBICAN PATENTS. 

An improved life preserver and swimming plate or paddle, 
consisting of a disk or plate made of cork, having a mitten 
attached to it, and provided with a strap and buckle for 
securing it to the wrist, has been patented by Mr. Charles 
Primbs, of United States Army. 

Mr. Joseph Truax, of Mount Gilead, 0., has patented an 
improved beehive, having honey-boxes with loose comb 
guides that insure the formation of a straight comb, which 
may be easily removed without cutting. or breaking the 
box. 

An improved device for holding up the thills of wagons, 
sleighs, and other vehicles, to keep them out of the way 
and prevent them from being broken, has been patented by 
Messrs. George H. Pitcher and Leonard Young, of Lewis- 
ton, Me. It consists of a forked arm rising from and ex- 
tending over the yoke, having its branches curved and made 
elastic for the reception of the thills. 

Mr. Michael P. Low, of New York, N. Y., has patented a 
cheap and effective mode of fastening mica to the doors of 
stoves, ranges, and furnaces. The invention consists in 
casting on the inner side of the door, above and below the 
openings, lugs of peculiar form for holding the mica. 

An improved ballast-log for vessels has been patented by 
Mr. Cesare Leparelli, of New York, N. Y. It is formed of 
a heavy and lighter upper part, and is designed to furnish 
an improved means of ballasting vessels when in port and 
empty. 

A wardrobe hook, having at the upper part a tenon and a 
lip or flange for receiving a shelf, has been patented by Mr. 
Lewis F. Ward, of Marathon, N. Y., the object being to 
adapt the ordinary wardrobe-hooks for use as brackets or 
supports for shelves. 

An improved machine for shaving the sides and edges of 
hoops has been patented by Messrs. A. J. Philpott & G. W. 
Horton, of Owensborough, Ky. The invention consists in 
two pairs of upright knives and a pair of horizontal knives, 
between which the hoop is drawn by a wheel and sweep. 

An improved lamp attachment for preventing combustible 
dust from entering the flame, has been patented by Mr. 
Louis W. Peck, of Minneapolis, Minn. The device consists 
of a tube or box having a diaphragm or partition that causes 
the deposit of the dust before it reaches the flame. 

An improved knocking-over bit for knitting machines, 
which consists in a slitted and mortised frame for holding 
the bits, which are of novel form, and are provided with a 
yielding support, has been patented by Mr. W. D. Ormsby, 
of Waltham, Mass. 

^ .j * f .» 

Small Vessels for War. 

A letter of Hobart Pasha to Mr. Brassey, M.f., is pub- 
lished in the London Times, reiterating his opinion that small 
vessels are best for fighting purposes. He says : " What we 
want are small, heavHy-armed, fast vessels, that can, as it 
were, 'hop round their enemy like a cooper round a cask,' 
hitting him on every vulnerable point, shelling his decks at 
long range, and worrying him to death. Of course, the 
small vessels would beliable to a hard knock now and then; 
but you cannot go to war in kid gloves. As to bombarding 
forts, rely on it, in these days of 35 tons in masked batteries, 
or batteries cased with 30 inches of iron, the idea is obsolete 
— no sane man would think of such a thing. Fleets' guns 
can only be used against land defenses in making a diversion 
while landing troops. Remember, also, the immense cost 
of losing by torpedoes or otherwise, one of the new monsters 
such as Italy has built." 



elicited only by the extreme ultra violet rays of the induction and when it remains full it becomes saturated with sewer 



GILBEBT'S WASHBASIN VALVES. 

The common water trap, when full of water, is the only de- 
vice that will close a sewer pipe perfectly airtight; but the 
water trap is liable to be siphoned out by the rush of water 
through other waste pipes, permitting the entrance of gas. 



spark, the solar rays not being sufficiently refrangible for its 
production. He has since found that the solutions of many 
salts of the earthy metals possess analogous properties. He 
enumerates lanthanum chloride, didymium chloride and sul- 
phate; terbium, yttrium, erbium, ytterbium chlorides; phi- 
lippium chloride; thorium sulphate ; zirconium sulphate and 
chloride; aluminum and glucinium chlorides. 



gas, and is almost as pernicious as the sewer itself. In other 
contrivances an obstruction of the thickness of a piece of 
paper will allow the gas to enter. The principal thing to be 
accomplished is to prevent siphoning, and thus to admit of 
the use of the best form of trap. This is accomplished by 
the devices shown in the accompanying engraving, in which 
Fig. 1 represents a washbasin having a side broken to show 



Palmetto Fiber for Paper. 

The Fernandina (Fla.) Mirror reports that the machinery, 
lately brought to that place by Professor Loomis, for the 
preparation of palmetto fiber is working satisfactorily, and 
that the experiment is an assured success. The stalks of the 
scrub palmetto are used. It is said that the fiber is likely to 
prove useful for cordage, paper, tubs, pails, flour barrels, 
boats, powder kegs, and no end of other articles of general 
use. A portion of the fiber shipped to paper mills is intend- 
ed for the manufacture of a high grade paper to be used by 
the Canadian Government in the printing of bank notes. 
Ultimately, it is said, the various grades of paper fiber will 
be made into pulp in Florida. 
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EECENT MECHAKICAL IflTVENTIONS. 

Mr. Ludwig Marx, of West Chester, Pa., has patented an 
improvement in barber's chairs. The back is slotted and 
pivoted in the frame and hinged to the bottom, the latter- 
being arranged to slide upon rollers. A screw is provided 
for moving the seat bacli and forth. , 

An improved paper pulp screen, patented by Mr. John S. 
Warren, of Gardiner, Me., consists of a hollow screen box 
arranged to revolve in a tank, and containing a hollow shaft, 
upon which there are conical sleeves which agitate the 
pulp and keep the screen free. 

Mr. George Hoag, of New York city, has invented an im- 
proved combined scale and coin tester. It may be used 
for weighing letters and other mail matter, and for testing 
the weight, size, and thickness of gold and silver coins. The 
scale pan is slotted to accommodate coins of different sizes, 
and two extra beams are provided, one for gold and the 
other for silver coin. 

A bit for boring out rifles, to render them smooth and of a 
uniform caliber, has been patented by Mr. J. O. Martin, of 
Oak Level, Va. The invention consists in a bit of cylindri- 
calshape formed at the end of the bit rod. The cutters are 
made by grooving the bit rod at an angle of forty-five de- 
grees to the length of the rod. The cutters thus formed are 
intersected by grooves cut parallel with the axis of the rod. 

An improved momentum brake for spinning mules has 
been patented by Mr. Jeremiah D. Stanwood, of East Kil- 
lingly,Conn. It consists in anovelcombination of mechanism 
applied to the Mason mule, which prevents the yarn from 
drawing out of the rolls by the standing twist, and makes it 
equal to that spun upon spinning frames by dispensing with 
twist motion and regulators. 

Mr. William M. Dunn, of Graysville, Ga. , has devised an 
improved lumber gauge for saw mills. It consists of a guide 
in which is placed a bar with an arm projecting from it, and 
carrying a toller which touches the log, and a pointer extend- 
ing over a scale on the guide. 

An improvement in lithographic printing machines has 
been patented by Mr. Joseph Krayer, of Johannisberg-on- 
the-Rhine, Wiesbaden, Germany. It consists in a novel 
combination of mechanism which cannot be described with- 
out illustrations. 

An improvement in lock works for clock movements has 
been patented by Mr. George B. Owen, of Winsted, Conn. 
It consists in providing the striking cam with a clutch ad- 
justment, so that when the minute hand is turned forward, 
a pin on the shaft clutches the cam and turns it against the 
wire lever that actuates the pawl controlling the striking 
wheel ; but when the hand is turned back any distance less 
than an hour the shaft is disengaged from the cam. 

Mr. John Heald, of Chorley, England, has patented an 
improved machine for grinding and doughing India rubber. 
It consists of an agitator and rollers having adjustable bear- 
ings, and a hollow roller adapted to receive either steam 
or water, this roller being provided with a clearing knife. 

An improved stamp canceler, patented by Mr. Ernest W. 
Brenner, of Fort Totten, Dakota Territory, has a rotary cut- 
ter for defacing the stamp as the marking or printing device 
is brought into operation. The cutter is mounted upon a 
spirally grooved rod, which is turned by the descent of the 
printing stamp. The printing stamp has a novel automatic 
inker. 

Mr. Charles Seymour, of Defiance, Ohio, has patented an 
improved device for balancing cylinders and cutter heads. 
Tlie invention consists mainly in a frame provided with cen- 
ters for holding the cylinder or cutter hea 1. This frame is 
supported in gimbals or upon a universal joint, so that when 
the cylinder is rotated the throw due to inequalities of 
weight or form is made manifest, and furnishes sufficient data 
for the correction of the difficulty. 



BAILWAT NOTES. 

In his report on the railway exhibits at the Paris Exhibi- 
tion, Assistant Commissioner Anderson says, that as there is 
no part of the world where railroads have been such an im- 
portant agency in material development as has_been the case 
in the United States, so it is gratifying to observe that no- 
where else has there been greater progress in the art of rail- 
way construction, or in the business of railway administra- 
tion and management. Of the 185,000 miles of completed 
railways in the world in 1878, nearly one-half were in the 
United States. Having reference to territorial areas, this 
preponderance is very great, but as compared with popula- 
tions, it is enormous. In 1878 there were 15,000 miles of 
completed railway in France. The gross receipts were 
$163,847,105. The average receipts per mile were $13,132. 
They employ 183,000 persons, or an average of 12 6-lOths 
per mile. The mean velocity of passenger trains an hour is 
32 miles. In Great Britain there were 17,000 miles of road 
open in 1877, at an average cost complete of $174,000 per 
mile. The net earnings for 18 years have exceeded 4 26-100 
per centum per annum upon the whole amount of capital 
invested. The rate of speed on English railways is greater 
than on any other railroads in the world, averaging for pas- 
senger trains 40 miles an hour, with a maximum of 70 an 
hour on best trains. Th 3 gauge of the trunk lines of 
Europe is 4 feet S}i inches between the rails. The narrow 
gauge, as generally adojited in Europe, is 39 371-1000 inches. 
The cost of these roads is $29,000 a mile. In England 
narrow gauge roads have been reduced to 2 feet ll)^ 
inches. 

The preparations for changing the gauge of the St. Louis, 
Iron Mountain and Southern Railway, which had been in 



progress for the past two months, culminated Friday night, 
June 27. At daybreak Saturday over 3,000 men began the 
work of shifting the rails, and long before night the entire 
line, extending from St. Louis to Texarkana — nearly 700 
miles— had been changed from five feet to the standard 
gauge of four feet eight and one-half inches. The locomo- 
tives and cars had also been altered to correspond, and traffic 
under the new order of things will proceed without break or 
hindrance. 

The committee on the best form and material for loco- 
motive wheels and axles, in their report to the American 
Rail Master Mechanics' Association, at their recent annual 
convention in Cincinnati, submitted the following mileages 
of steel-faced and steel-tired wheels. Their authority was 
Mr. George Richards, of the Boston and Providence Rail- 
way: 

Pour Bochum cast-steel wheels, under a heavy tender, ran 
1 142,360 miles, and were in good condition. They had not 
been turned, and the wheel was heavy enough on the thread 
for three turnings. 

A pair of paper wheels, under a light tender, making 
many stops, ran 135,941 miles, and were in a fair condition. 
j A pair of cast-iron wheels, run as mates to the paper 
wheels, made 91,082 miles, and were worn out. 

A pair of steel-faced wheels, in heavy engine truck, made 
50,123 miles on the first run, and a total of 121,939 miles, 
and were condemned. 

Another pair of steel-faced wheels, in heavy engine truck, 
ran 47,034 miles, after first turning, and were condemned, 
i Two pairs of steel-faced wheels, in heavy engine truck, 
79,905 miles first run, and 129,587 miles to date, and were in 
good condition. 

Another pair of steel-faced wheels, in heavy engine truck, 
made 71,853 miles the first run, and 41,266 miles ttie second 
run; total, 113,118 miles, and were condemned. 

Another pair of steel-faced wheels, under heavy tender, 
made only 31,372 miles the first run. 

One pair of steel-faced wheels, in engine truck, made 
38,932 miles first run. 

One pair of steel-faced wheels, in engine truck, made 
04,750 miles first run. 

The association adopted the standard car-axla which was 
adopted by the Master Car-Builders' Association at Boston 
six years ago. 

A SYSTEM of handling rails by machinery, to facilitate 
track-laying, has been used successfully on the Central 
Pacific and other railroads. A train of flat cars is provided 
with a system of adjustable ways, by means of which rails 
and ties are brought forward in a continuous stream and de- 
livered to the trackmen on the part of the road bed where 
they are to be laid. It is claimed that this method greatly 
expedites the laying of track, besides saving the cost of team- 
ing and the injury to the road bed by hauling heavy wagons 
over it, all teams being dispensed with, and more than half 
the men usually employed. 

Dr. P. D. Keysek, of the Will's Eye Hospital, Philadel- 
phia, has examined for color-blindness the employes of 
several railways centering at Philadelphia. According to 
his report to the State Medical Society, 3>£ per cent, of the 
whole number mistook colors, and 8}4 per cent, additional 
were unable to distinguish accurately the shades of colors. 
The mistaking of colors was doubtless due in large part to 
defective vision; blunders in shading are probably due to 
lack of training. 

The refraction of the eyes was carefully examined with the 
ophthalmoscope, and of the number under examination 79 
per cent, were found of perfect vision and 21 per cent, de- 
fective; of the color-blind, 47 per cent, were of perfect 
vision and 53 per cent, defective; of those who only shaded 
badly, 77 iier cent, were of perfect vision and 23 per cent, 
defective. Of those found defective, 50 per cent, were green 
blind, 44 red, and 6 blue. Of the 8>^ per cent, defective in 
shading, 95 per cent, were so in greens and 5 per cent, in 
red. Two men who could not distinguish red from green 
on test, had educated themselves to know that red was an 
intense color, and thus distinguished bright red signals, but 
at the same time bright greens and other bright colors were 
red to them. For these they would stop their trains, and so 
err on the safe side. On the other hand, dark reds, dark 
greens, and browns were all one to them, thus making them 
useless as signals. Another peculiarity in one case was the 
ability to distinguish bright red close by, but not at a dis- 
tance. A color correctly recognized as bright red at three 
feet was invariably called green at ten feet and beyond. 
The test methods employed were those of Prof. Holmgren, 
Dr. Stilling, and others. 

From Mr. C. J. Brydge's last annual report it appears that 
Canadian railways represent a nominal capital outlay of 
something over $360,000,000. There are in operation and 
under construction 7,905 miles of road. The total train 
mileage is given at 19,669,447 miles. The number of passen- 
gers carried was 6,443,934. The tonnage of freight handled 
during the year was 7,883,473. The operating expenses for 
the year amounted to $16,100,103, against $16,390,091 in the 
preceding year ; while the receipts increased from $18,743,053 
to $30,530,078. There were 97 persons killed last year, against 
111 the year previous; and 361 injured, against 317. 

There are now considerably more than 300 miles of rail- 
way in operation in South Australia; during the present year 
a large addition to this mileage is anticipated, and many new 
lines are projected, such as the Port Augusta and Govern- 
ment Gums, and the Mount Gambia and Rivoli Vale Rail- 



ways, while an important project for carrying a trunk line 
right across the Australian continent has been favorably re- 
ceived. To build such a line would take some twelve or 
fourteen years, but when once constructed it would have an 
extraordinary influence in developing the internal resources 
of South Australia, and Australia generally. 

The Illinois Railroad Commissioners have obtained re- 
turns from twenty-six railway companies, which show that 
the " life " of a locomotive engine varied on these railways 
from eight years to twenty -four, and that the general average 
duration was fifteen and a quarter years. Passenger cars 
endure from eight to twenty years — the average being fifteen 
and three quarter years; the average life of stock cars being 
ten years, and that of freight cars eleven and a half years; 
and railway bridges, of wood, endure from five to twenty 
years. As to the life of rails, the statistics seem to indicate 
that those of iron last from three to twelve years — the mean 
being seven; while steel rails are credited with from nine to 
twenty years' service — an average of fourteen years is ob- 
tained from the returns. 

The t'XCiutiou car City of Worcester, devised by Mr. 
Jerome Marble, of Worcester, Mass., has proved to be a pro- 
fitable as well as novel experiment. The car is divided into 
three parts, the ends for about ten feet being devoted to 
kitchen and pantry at one end, and to closets for clothing, 
lavatories, etc., at the other. The central portion has 13 
double berths built after the Pullman pattern, and is fitted 
with tables, easy chairs, etc. The party carries a small 
library, an upright piano, and many of the usual accompani- 
ments of a fine drawing room, while suspended from the 
bottom of the car are bunkers for provisions, fuel, hunting 
and tishing appliances, etc. The charge of railway com- 
panies for hauling this car is simply the regular first class 
fare for twelve persons. The inventor says that the cost of 
a trip of over 4,000 miles travel and seven weeks' duration, 
for a party of a dozen or more, was but a little over $300 
each, this sum including all expenses. Deducting the 
charges of the railway companies, the expenses of the party 
living in the car were 57 cents a day each. In this way the 
disagreeables of ordinary traveling were avoided and the 
cost was materially reduced. 

Preservative Wrapping and Packing Paper. 

Mr. John F. Rodgers, of Philadelphia, claims to have dis- 
covered a preservative wrapping and packing paper for pro- 
tecting cloths, furs, etc., from mildew and the ravages of 
moths and other insects. The patent bears date January 9, 
1878. The paper used is made from woolen and cotton rags 
and manila rope or manila paper. This paper is saturated 
with a mixture of seventy parts, by measure, of the oil re- 
maining from the distillation of coal tar naphtha by live 
steam with five parts crude carbolic acid, containing at least 
fifty per cent of phenols, twenty parts of thin coal tar heated 
to about 160° Fah., and five parts of refined petroleum. 

After saturating the paper it is passed through squeezers 
and over hot rollers for the purpose of drying. When cool 
it is cut into sheets as desired, and the drying completed in 
the atmosphere. The paper thus treated is used for packing 
woolen clothing, cloth, furs, carpets, and all material likely 
to be injured by moths, mice, or virniin, and will also to a 
great extent, he states, prevent cotton material from mildew. 



Free liabor in the South. 

In an official report on Southern labor it is asserted that 
the number of acres of cotton cultivated had increased be- 
tween 1871 and 1878 from about 7,500,000 acres to more than 
13,000,000 acres. Between 1869 and 1878 there was an in- 
crease of more than 3,000,000 in the number of cattle and 
swine. It is estimated by Representative Whitthorne that 
more than $300,000,000 worth of Southern labor products 
enter into the purchase of merchandise and manufactured 
goods of New England, New York, New Jersey, and Penn- 
sylvania. The gross earnings of th^ railroads of Southern 
States are placed at $43,927,594 per annum, and it is held 
that all the principal cities and towns of the South have in- 
creased decidedly in population, and that there is a constant 
and general growth of manufacturing establishments. 



Mulleable Nickel and Cobnlt. 

Th. Fleitmann has succeeded in obtaining the metals 
nickel and cobalt in malleable condition by fusing them 
with a very small quantity of metallic magnesium. He 
suspected that the absorption of carbon monoxide by the 
metals might be the cause of their want of malleability, and 
introduced the magnesium for the purpose of destroying 
the gas, as this metal is known to decompose the oxides 
of carbon. The success was very surprising. An addition 
of % per cent, of metallic magnesium changes tbe structure 
of the metals entirely. They can now be easily welded 
when hot. Nickel is malleable even when cold, while cobalt 
becomes extremely hard when cold, so that it will probably 
be applicable for cutting instruments. 

At the same time the cast metals are very compact, and 
are almost as solid and tough as cast steel, so that the me- 
tallic parts of harness and similar objects may be made from 
them. 

Both metals take a very high polish, and resist the acti<m 
of the atmosphere very well. The author has also succeeded 
in welding malleable nickel and cobalt together with steel 
and iron, so that the pieces of iron and steel that are coated 
on one or both sides with nickel or cobalt may be beaten 
out to the thinnest plates without any separation of the 
metals. 
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THE GEYSERS OF THE AZORES. 

We crossed a stretch of the plateau, and suddenly looked 
down on the other side of it into an immense, deep, nearly 
circular crater, beautifully green. 

Its undulating bottom was dotted over with white houses 
among gardens and corn fields, and in the distance was seen 
a small column of steam hovering over the hot springs. "We 
drove down a steep incline for at least a couple of miles, and 
at last reached the village of Furnas. The road hence to the 
hot springs led across a small stream fed by them, deeply 
stained red, and smelling strongly of sulphureted hydrogen. 
Thence the path went up a little valley, cut out in the low 
ridge of very fine light whitish ashes which separates the 
main Furnas valley from that part of it in which the Fur- 
nas lake is situated. It is a "beautiful tiny glen, with dark 
evergreen foliage on its steep banks, and on the swamp bor- 
ders of its narrow bed were masses of the brilliant green 
leaves of the eatable arum {Caladium eseulentum), one of the 
staple foods of the Polynesians, their "taro." The "taro " 
is cultivated all over the islands, but thrives here, especially 
in the warm mineral water. 

The Furnas lake is about three miles in circumference. 
There are two groups of boiling springs, the one at the mar- 
gin of the lake, the other close to the town of Furnas. The 
boiling springs near the lake are scattered over an area of 
about 40 yards square, covered with a grayish clayey de- 
posit; a geyser or hot spring formation being composed 
of matter deposited by the hot water. No doubt the pre- 
sent hot springs are the dwindled remains of former fully 
developed geysers. 

The principal spring consists of a basin about 12 feet in 
diameter, full, up to within 2 feet of the brim, of a bluish 
water, which, in the center, is in constant and most violent 
ebullition, the water being thrown up a foot in height as it 
boils forth. A constant column of steam rises from the basin. 

Near by is a sort of fissure, from which issue, at short ir- 
regular intervals, jets or splashes of boiling water mingled 
with steam and sulphureted hydrogen in abundance. 

This spring makes a gurgling, churning sort of noise; the 
large basin, a sort of roar. In the sides of the fissure grow, 
in the area splashed by the hot water, some green lowly or- 
ganized alga3 {Balryocoeeus) which form a thick crust upon 
the rock surface. Similar growths of lowly organized plants 
in the water of hot springs have been observed in various 
parts of the world. At a couple of feet distant from this 
hot spring rushes up a perfectly cold iron spring with a con. 
siderable stream of water. 

All around are small openings, from which sulphureted 
hydrogen and other gases issue with a fizzing noise, and coat 
the openings with bright yellow crystals of sulphur. The 
ground around is hot, too hot in many places for the hand to 
rest upon, and it is somewhat dangerous to approach the 
pools of hot water at all closely, since the hard criist on the 
surface may give way, and one may be let fall into the boil- 
ing mud. 

Just above these hot springs is a beautiful mountain 
stream, which forms little cascades as it tumbles down to 
the lake valley from the fern-clad moor above. 

At the town of Furnas is an inn kept for families who 
come in the season to drink the waters and bathe. There is 
a free bath house, built by the government, with marble 
baths and hot and cold mineral water laid on to each. 

The whereabouts of the springs near the town are niarkcd 
by clouds of steam. The spirngs are scattered over a larger 
area than at the lake springs, and the gray geyser formation 
is piled into irregular hillocks around them, instea d of pre- 
senting a nearly flat surface, as at the other springs. 

Here the principal spring is like that at the lake, but the 
amount of hot steam rushing up is much greater, and the 
noise is almost deafening. The water is thrown up about 
two or three feet in a constant hot fountain. Close by arc 
sulphur springs with hot water issuing in violent intermit- 
tent splashes; and there is also one deep chasm, from the 
depths of which boiling hot blue mud is jerked out in simi- 
lar splashes. The mud hardens on the sides of the cavity 
into a crust made up of successive laminae. The natives use 
the natural hot water to heat sticks or planks, in order to 
bend them. They also sometimes dig holes in the mud and 
set their kettles in them to boil. As at the other springs, 
there arc cold springs issuing from the ground close to the 
boiling ones. One spring has its water charged with car- 
bonic acid and effervescing. 

All the springs empty into one small stream, which then 
runs down to the sea., with a complex mixture of mineral 
flavors in its water, and retains its heat for several miles. 

In the shores of the lake there arc large extents of geyser 
deposit, forming strata 40 to 50 feet in thickness, and evi- 
dently resulting from hot springs, now worked out, but with 
a few small discharge pipes of heated gas remaining active 
here and there. 

Near the seaward end of the lake is a hole, where, as in 
the Grotto del Cave, an animal, when put into it, becomes 
stupefied by inhaling the carbonic acid gas discharged. 

I made an excursion from Pont a Delgada to the Caldeira 
des Sette Cidades, or Caldron of the Seven Cities. It is a 
marvelous hollow of enormous size, with two lakes at its bot- 
tom and a number of villages in it. One slowly climbs the 
mountains froni the sea and suddenly looks aown from the 
crater edge upon lakes 1,500 feet below. On the flat bottom 
of the crater, which is covered with verdure and cultivated 
fields, are several small secondary craters, the whole re- 
minding one of a crater in the moon. One of these small 
tracers has been so cut up by deep water courses that be- , 



tween them only a series of sharp radiating ridges is left 
standing, and the crater has thus a very fantastic appear- 
ance. — H. N. Moseley, Notes by a Naturalist. 



Tbe Qnallty of American Cotton Goods. 

An assertion made in a Rhode Island newspaper, to the 
effect that the best cotton goods sold in that State were of 
English and French manufacture, naturally stirred up con- 
siderable feeling in certain quarters. 

The true state of affairs seems to have been correctly de- 
scribed by a representative of one of our largest manufac- 
turers of cotton goods,who frankly admitted to a Tribune re- 
porter that the French manufacture a finer quality of cotton 
goods than we do, but these are principally lawns and light 
gauzy fabrics, for which a few people pay high prices. Only 
a small quantity of them comes here, he said, and it is not 
unfair to say that nine tenths of all the lawns sold in this 
country are of American manufacture. "Our mills are 
greatly improved, and the quality of fabrics turned out is 
far superior to that of last year. "W"e are now making su- 
perior lawns, percales and gauze goods nearly equal to the 
French in fineness and far more serviceable. The very best 
cotton goods sold in Rhode Island may possibly be French 
and English, but this is not true of other States. The manu- 
factories of New York, Massachusetts, and Connecticut 
make splendid cotton fabrics. The same quality of goods 
as that manufactured in France could be made here, but it 
would not pay, as these goods are purchased by only a few 
persons who are willing to pay 35 cents a yard for fabrics 
which are really not worth over 15 cents. England is not 
making any finer goods than America, and as a rule English 
goods are not so fine as American. The body of English 
goods is made equal to ours in weight frequently by the use 
of clay instead of cotton. England is even imitating our 
trade marks for cotton fabrics to be sent to China, and one 
American house has been compelled to copyright its labels 
in England to prevent this. A greater quantity of very fine 
goods for home trade is being manufactured now than 
ever before, and several large factories are working from 5 
A.M. to 10 P.M., on fine lawns to take the place of foreign 
goods. There have been recently more orders to American 
manufactories for British trade than ever before." 

Another prominent New York firm, admitting the superior 
fineness of certain foreign goods, said: "American cotton 
dress goods have greatly improved in quality, and they are 
taking the place of foreign cotton and worsted goods. This 
is especially true of the manufactures of Pennsylvania, 
Rhode Island, Massachusetts, and Connecticut. "Within 
three years over 10,000 looms have been altered, greatly im- 
proving piques and light goods for spring and summer wear. 
There are over thirty different kinds of fine cotton goods 
now in market which were not manufactured in this coun- 
try four years ago." 

Of like effect was the testimony of a Rhode Island manu- 
facturer, who said, relative to the fineness of American pro- 
ducts: " There is a steady improvement going on in Ameri- 
can cotton goods. One mill in Rhode Island is now making 
Victoria and bishop lawns and jaconets that are equal to 
anything made abroad, and British manufacturers have 
frankly admitted that they will destroy their American 
trade. Certain mills in New England are turning out per- 
cales equal to the finest foreign fabrics that formerly sold 
largely in our market, and at a much lower price." 

. .^,-^-t^~tr- 

Tbe New Ocean Pier at liong Branch. 

The great iron tubular pier at Long Branch is rapidly ap- 
proaching completion. At the end of the pier, as far as 
completed, 660 feet, to which some 200 feet are to be added, 
there is a depth of fifteen feet at dead low water, and when 
the two hundred additional feet arc added the depth will be 
twenty-two feet at dead low water. The iron spiles support- 
ing the pier are tubular, they being, for the first 150 feet, six 
inches in diameter, and the remainder are eight and ten 
inches until nearly the end is reached, when they are twelve 
inches in diameter They are driven into the sand to the 
depth of from 14 to 17 feet. Every 20 feet from the com- 
mencement of the pier are lamp posts, each with two lamps, 
and at the top of each post will be a small streamer. Ash 
wood is exclusively used in the wood work of the structure. 
The pier is 25 feet in width in some places and 50 feet wide 
in others. The approach, not included in the total given 
length of 660 feet, is 94 feet long. On either side of the ap- 
proach to the pier, running 250 feet each way, is a handsome 
pavilion, 25 feet wide, of a very pretty design. This pa- 
vilion will be fitted up with promenades, restaurants, bal- 
conies, etc. Below this are being constructed 600 bathing 
rooms, all supplied with gas and running water. The bath- 
ing grounds are on either side of the pier and are shaded by 
it. "When the season is over it is proposed, says the Phila- 
delphia Ledger, to remove the flooring of the pier, so that 
the waves can break over the iron work without doing any 
damage. 



Coney Island Fler. 

A new and splendid iron pier has lately been constructed 
at Conejf Island, the celebrated sea shore resort, near New 
York City. Although the pier stands directly out in the 
ocean, the largest passenger boats have no difficulty in land- 
ing. On the 27th of June the first landing was made, by the 
steamer Grand Republic, from Bridgeport, Conn., with 4,000 
passengers. At about 500 feet from the pier she slowed up, 
and was made fast in two minutes from the time of touch- 
ing. There was a considerable swell at the time, but owing 



to the fender piles surrounding the pier head, there was no 
concussion. The band on board played, flags were waved, 
and the cheers from the throng on the pier were answered 
by cheers from the boat. The Grand Republic was received 
by Capt. Griffin, the pier superintendent, and his officers, 
and Messrs. Maclay & Da vies, the constructing engineers of 
the work. The pier is of iron, and its construction has 
been remarkably rapid. The first pile was driven on April 
22, and although a few finishing touches, that will raquirc 
an additional two weeks, are yet to be applied, the work is 
practically finished for landing purposes. 

There are two decks, or stories, and landings are made on 
the lower one, which is lined on each side with bathing 
houses, from which steps project into the water. 9n as- 
cending by stairs to the upper deck it is found to be roofed, 
and bordered with restaurants, pavilions, and offices yet 
uncompleted. The pier is 1,000 feet long and 50 wide, with 
enlargements at the approach, center, and head, of 130, 88, 
and 100 feet respectively. The upper story is 24 feet above 
high water, and the lower 12 feet. The pier at Scarborough, 
England, is of the same length, but less than half the width. 
The Douglas pier at the Isle of Man is also as long, but 
only 17 feet wide, and the celebrated "Westward IIo pier is 
only half the length and width of the Coney Island pier. 
l"he pier stands on 260 piles, all sunk to a depth of 15 to 20 
feet into the sand, and well braced. The deck floors are of 
'Georgia pine, and the structures on the top have towers, 
gables, etc., giving them a picturesque appearance. The 
structure will be illuminated with both gas and electric 
lights. The depth of water at the outer end is 20 feet at 
high tide and 15 at low tide. The cost of the work has been 
over $200,000. 



Tbe Elxportatlon of OTacblne IHade Joinery. 

The Baltimore Sun describes a new American enterprise 
in the exportation of machine made doors, window sashe.s, 
window blinds, and similar articles of joinery. The finst 
shipment to England of this sort of goods took place in 1877, 
and although it was confined to doors for the cheaper class 
of houses, it at once met with a demand that justified the 
expectations of the shippers. A few window sashes and 
blinds were also sent; but they were chiefly intended for the 
British provinces, as "S^enetian blinds are not used in Eng- 
land. This new trade is, however, only in its infancy. For 
the first time, in 1877, some 19,000 doors and 6,284 pairs of 
sashes and blinds were shipped from New York to England, 
the greater part of which went thence to Australia and New 
Zealand. Since then California has supplied machine made 
joinery to Australia, sending there 27,000 doors last month 
as against some 5,000 sent direct from New York. But the 
transfer of the Australian demand for machine made doois 
to California, and its consequent loss to the Eastern States, 
has been compensated for by an increase in the British de- 
mand for local use. The shipments of doors to England 
and Scotland in 1878 were about 45,000, as against 2,800 in 
1877. Up to June of the present year these shipments show 
a slight increase. It is a trade that is evidently capable of 
great extension, for all the pine lumber used in England is 
brought from Norway and the United States. It is a trade, 
too, that affects the English workman in two ways. For 
many years past there has been a large annual demand 
upon England from Australia and other British dependen- 
cies where wood of the proper kind is scarce for tlie doors of 
warehouses and private dwellings, and to economize the 
cost of the doors so exported they were made up into pack- 
ing boxes, four doors placed longitudinally forming each 
box, the tvvo ends being doors for small closets. As all the 
doors were hand made, the trade of making them gave em- 
ployment to quite a large number of English workmen, 
and the diversion of this trade t* California, coupled with 
the demand that has sprung up in England itself for the lua- 
chinc doors of the Eastern States, must cause a good deal 
of anxiety among English joiners and carpenters, in the 
present depressed condition of the labor market there. 
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A Successful Inventor and Manufacturer. 

Sir Henry Bessemer has had an experience that few in- 
ventors are allowed to have, in living to see the world-wide 
results of his invealion, and to realize the economy in re- 
sources which has been made possible by its use. The 
sewing machine and electric telegraph have been labor sav- 
ing in their effect to an enormous extent, but with these it 
would have been difliicult for their originators when alive 
to estimate the monetary value to mankind of the discov- 
eries. "With the making of steel the case, however, is dif- 
ferent, for the saving can bo figured down to a nicety on 
every ton made, and the annual product of the various 
civilized countries is pretty accurately known. From data 
thus collected it is estimated that in labor and material the 
world is a gainer to the amount of $100,000,000 a year by 
using the Bessemer process in converting ore into steel. 
Or considered in another way, the advantage of a low-priced 
enduring material, such as Bessemer steel, when compared 
with iron, has been made a matter of calculation, as far as 
railroad tracks are concerned,with the following astonishing 
results: Mr. Price "Williams, who is an expert in matters of 
this kind, has stated that by substituting steel for iron a sav- 
ing in expenditure will be made during the life of one set of 
steel rails on all the existing lines in Great Britain of not 
less than |850,000,('00. In view of these facts, siiys the 
New York Sun, if Sir Henry has obtained in royalties the 
sum of $5,250,000, most persons will concede he has got no 
more than he deserves. 
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NEW FKOFELLINa AFFABAT1TS. 

The two views given in the engraving represent an inge- 
nious and convenient arrangement of machinery for driving 
a boat by foot power. The hull of the boat is of the usual 
construction, having a long and tapering propeller screw, 
whose shaft extends forward and receives its motion from a 
transverse shaft placed amidships and having foot cranljs 
arranged diametrically opposite. In front of the shaft there 
is a frame which supports both the steering apparatus and 
the seat of the operator. 

The propeller shaft is made in sections so that it may be 
lengthened or shortened; and the propelling and steering 
machinery is fixed to a single 
frame that may be moved 
backward or forward, as the 
loading of the boat may re- 
quire. 

The tiller ropes extend 
along the gunwale through 
suitable guides and are at- 
tached to the tiller. The rud- 
der is partly supported by the 
screw shaft. 

This invention was recently 
patented by Mr. A. E. Tan- 
gen, of Bismarck, Dakota Ter. 



plate, and with it the cutter frame, maybe held in any posi- 
tion by the clamping nut which appears in front, and also 
by a similar nut on the opposite side, which does not show 
in the engraving. The cutter frame is therefore rigid- 
ly secured to the lathe bed at three points in a horizon- 
tal plane, and as the running center of the lathe occu- 
pies a central position there is no leverage or undue strain 
upon it. 

The friction being upon hardened steel centers the ma- 
chine runs easily at high speeds, and the solidity of the 
frame allows the taking o'f a heavy and smooth cut. 

By relaxing a nut beneath the lathe bed and sliding back 



Alnm not Alloived In 
Engllsb Bie^d. 

George Allen, baker, of 
Walsall, was summoned at 
the instance of Mr. C. W. 
Stephens, sanitary inspector, 
for selling an article of food 
not compounded of the in- 
gredients demanded, and also 
for selling bread containing 
alum, so as to be injurious to 
health. The inspector stated 
that he purchased a two-lb. 
loaf at the shop of defendant, 
and forwarded it to Mr. E. 
W. T. Jones, the borough 
analyst, whose certificate of 
analysis he produced. The 
certificate showed that the 

loaf was adulterated with alum in the proportion of 36 grains 
to the four-lb. loaf, and that such adulteration would tend to 
render the bread indigestible. Dr. J. Maclachlar, medical 
officer of health, gave it as his opinion that the quantity of 
alum stated would be likely to raalse bread injurious to 
health. Addressing the bench for the defense, Mr. Nanson 
said he did not dispute that there was alum in the loaf, but 
he urged that none was put in by the defendant or at his es- 
tablishment, and that the flour was used just as it came from 
the miller. The bench, after hearing the defendant, con- 
sidered the case proved, and imposed a fine of £3 and costs 
on the first summons, the other being withdrawn. The fine 
and costs amounted to £7 14s. 
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TANGEN'S PROPELLING APPARATUS. 

I the tail stock, both clamp plate and cutter frame are released 
[ and may be lifted oil together. 

The bedplate runs on the cross slide of the lathe carriage 



and is linked to the tool head so as to traverse with it by 



NEW MILLING ATTACHMENT FOE LATHES. 

The invention illustrated herewith is intended to supply 
the wants of machinists who are unable or unwilling to pur- 
chase a milling machine and yet appreciate the great saving 
of labor, files, etc. , effected even by the occasional use of 
such a machine. 

This device can be easily applied to any latlie, can be re- 
moved or put in position in a fraction of a minute, and will, 
it is claimed, work with the smoothness and solidity of the 
best milling machine. It consists, essentially, of a rectangu- 
lar frame swinging between the lathe centers and carrying a 
cutter arbor. The position of this cutter frame is adjusted 
and its stability secured by means of the U shaped clamping 
plate, which carries a 
tangent screw, and is 
itself clamped to the 
lathe bed in front of 
the head stock. 

The cutter arbor runs 
between steel center 
points, the right hand 
point being adjustable 
and secured by a jam 
nut. It is driven by a 
gear which is secured 
to a small face plate 
screwed upon the lathe 
mandrel. The front 
side of this gear car- 
ries the running center 
of the lathe, which 
bears against the pro- 
jection of the cutter 
frame. The position 
of the cutter frame, 
and consequently the 
height of the cutter, is 
adjusted by the tangent 
screw engaging the 
edge of the annular 
worm wheel plate 
which forms a part of 
the cutter frame. This 



means of the cross feed screw. Its longitudinal motion is 
of course that of the lathe carriage. This bedplate is made 
in sizes to suit different carriages, and is fitted with centers 
I for fluting taps, facing nuts, etc., and is provided with a 
vise ; it will carry any planer or milling machine vise or 
chuck of suitable size. It need not be removed when the 
lathe is performing its ordinary work as it is not in the way, 
serves to protect the slide from dirt and chips, and is often 
of use in boring cylinders and similar work. An ordinary 
parallel vise, mounted on a bar or shank fitting in the tool 
post, may be used to hold work, thus dispensing with the 
bedplate altogether. This arrangement, though less desira- 
ble, will do good service, and may in some cases be pre- 
ferred. 

Further information may be obtained from Mr. William 
Main, Piermont, Rockland county, N. Y. 



Dr. Reimann advises those engaged in cotton dyeing to 
discontinue the use of tartar emetic. It does not fix the 
aniline colors themselves, but merely fastens the tannin, 
and as antimony can be dispensed with there is no reason 
why health should be endangered. 




MAIN'S MILLING ATTACHMENT FOR LATHES. 



Antiquities from Cblrlqnl. 

At a meeting of the New York Academy of Sciences, June 
3, representative specimens were exhibited of a large collec- 
tion of flint implements, golden frogs, potteries, and the 
like, obtained by Mr. McNeill, from ancient graves in Cen- 
tral America. These objects are for the most part now in 
the possession of Mr. J. S. Lamson, of this city, who de- 
scribed, from Mr. McNeill's notes, the manner of their occur- 
rence in the graves about the slopes of Chiriqui mountain. 

The graves cover many acres (even many square miles) at 
the base of Chiriqui, near the coast, lying for the most part 
beneath many feet of alluvial deposit. No external sign 

marks the place of one of 
these tombs, but the natives 
find them readily by sounding 
the soft earth with long iron 
rods, which vibrate when they 
come in contact with flat 
stones with which they are 
covered. Some of them are 
oblong in shape, like modern 
graves, but by far the greater 
part are nearly circular. The 
walls are all of sea-worn 
stones, of a kind not at pre- 
sent existing in the neighbor- 
hood, and the flat slabs that 
cover them have been brought 
obviously from a great dis- 
tance, as no such material 
exists in the vicinity. It has 
not been discovered that these 
tombs are arranged with any 
regard to special order, but 
there is some sort of evidence 
that the larger ones have been 
reopened for the reception of 
bodies from time to time, 
down to a date of compara- 
tive recency. 

The implements exhumed 
consist, in the first instance, 
of knives and rude weapons 
of stone, together with pol- 
ishing stones, obviously used 
to smooth the surface of the 
pottery. The latter shows' a great many interesting forms, 
most common of which is the jar, very pointed at the bot- 
tom, with an extremely narrow neck, and not very inclining 
lips. They vary in proportions from jars having a capacity 
of less than a pint to those capable of holding two quarts. 
The ruder specimens rest upon tripods, while the more highly 
ornamented have no legs and must have been somewhat in- 
convenient vessels to handle. The coarser pottery is not dec- 
orated in colors. The top is bordered with an ornamented 
design cut in or incised so as to resemble the modern stamp, 
and there are some attempts at figure work, the principal ani- 
mals being the frog, the owl's face, according to some, 
cougar's according to other critics, and the monkey; although 
Prof. Putnam, of the Peabody Museum, thinks that these 
so-called monkeys are rude representations of the human 
form. 

The'collection has also some very curious representations 
of birds, which are ornamented with red stripes upon a black 
ground. The latter are hollow within and perforated at the 
tail, at the bill, and beneath the wings, so as to be used as 
whistles to imitate the notes of birds, and to produce differ- 
ent musical notes by closing one or another of the apertures 
with the fingers. Their use, unless to attract birds by imi- 
tating their notes, is doubtful. The legs of the tripods are 
heavy, pod-shaped, and hollow, containing within several 
balls of pottery and furnished with a slit like old-fashioned 
sleigh bells. Their sound when shaken is similar to that of 

a rattle-box; but it is 
scarcely credible that 
they were used for that 
purpose,although there 
are several pottery rat- 
tle-boxes in the collec- 
tion. Professor Put- 
nam, who had given 
the collection a careful 
examination, entered 
upon a very elaborate 
comparison of these re- 
mains with the Mexi- 
can, Peruvian, and 
those of the mound- 
builders, who, it ap- 
pears, had a similar 
trick of hollowing out 
the legs of their tripods 
and furnishing them 
with movable balls. 
According to Professor 
Putnam, these remains 
are found as far south 
as Bogota, and wliile 
they have some affinity 
for the Mexican and 
Peruvian potteries, 
they are both less 
graceful in design and 
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less elaborate in decoration. He finds the frog a form com- 
mon to them all, and so the cougar's or tiger's face. But 
the Mexicans usually sculptured a face or figure, head down- 
ward, upon the external aspect of each leg of the tripod, a 
feature seldom or never seen in this ruder work. They also 
ornamented their jars with hieroglyphic inscriptions (which 
have never been deciphered, by the way), and the latter have 
no place in the collection of Mr. Lamson, with a single doubt- 
ful exception. Professor Putnam did not attempt to assign 
any special age to these remains. 

^ ■»<»>*• 

THE UNITED STATES DKILLING SCOW, EAST BIVEB. 

[Uontinued from first page.] 
and steadying the drills while at work had proved inadequate. 
At this stage of the undertak- 
ing the management of the East 
River Improvement was intrust- 
ed to Major-General John New- 
ton, U. S. Engineer, whose first 
work was to devise means for 
meeting the ditflculties which 
had defeated his predecessors. 
The result was the drilling scow, 
the construction and working of 
which is illustrated by the ac- 
companying engravings. 

The scow is at once a boat, a 
machine shop, and a fortifica- 
tion. Its great size, massive 
structure, and overhanging 
guard, faced with iron, were 
necessary for the protection of 
its works against collision. At 
first such nominal accidents were 
of frequent occurrence. In a lit- 
tle while it was demonstrated 
that the colliding vessels were 
sure to get the worst of the en- 
counter, and since then the pilots 

have given the scow as wide a berth as possible. Still strictly 
unavoidable collisions are of almost daily occurrence, owing 
to the necessary position of the scow while at work, the nar- 
rowness of the channel, and the severity of the tides. 

In the center of the scow is a well hole 33 feet in diameter, 
in which is hung a hemispherical dome of boiler plate on an 
iron frame. This dome, or caisson, is 30 feet in diameter, 
open at top and bottom, and carries a number of strong iron 
tubes for the protection of the drill bars. It is also furnished 
with a dozen stout legs, so arranged that they can be let go 
all at once, when one edge of the dome touches the reef to 
be operated on. The legs are held by self-acting cams, so 
that, -when extended to fit the uneven surf ace of the reef the 
dome is to stand on, they are securely locked, and thus sup- 
port the dome in an upright position. The hemispherical 
shape was chosen for the dome on account of its superior 
stability under the action of the fierce currents. By con 
verting the transverse pressure of the moving masses of 
water into a radial pressure downward, the dome is sure to 
stand firm. 

The dome, as shown in the cross section, is attached to 
the scow by chains connecting with the hoisting engines, by 
which it is raised and lowered. The drill engines are carried 
by the stout framework inclosing the well, and are so 
mounted that they can be placed directly over such drill 
tubes as may offer the best positions for drilling. Within 
the dome is another ingenious device, by which a drill tube 
can be brought directly over any point on the bottom within 
the 15 foot circle of the upper open- 
ing of the dome. It is rarely possi- 
ble and never necessary to drill as 
many holes as there are drill tubes 
provided; the larger number — 30 are 
in the outer circle of the dome, and 
an unlimited number possible in the 
inner circle — being furnished to 
make it easy to locate the drill holes 
to the best advantage. The drills 
and drill rods are together about 10 
feet long, and weigh between six 
and seven hundred pounds each. 
The cutting edges of the drills are 
in the form of a cross, and are 5}4 
inches in length. Originally the drill 
holes were 3}4 inches in diameter, 
but the speed of cutting was found 
to increase with the enlargement of 
the bits, and now the larger size is 
used exclusively. The cutting is 
done by the impact of the falling 
drill bar, which drops from two to 
three feet. The drill rods are con- 
nected with the piston rods of the 
drilling engines by ropes, a flexible 
coupling being necessary on account 
of the liability of the scow to slight 
movements caused by shifting cur- 
rents and frequent collisions, while 
the dome is fixed. The length of 
the rope ia regulated by a feed gear, 
to suit the changing level of the 
scow due to the rise and fall of 
the tides. The operations of the 
scow are grandly simple. With the 



dome swung by the chains the scowls anchored over the 
rock to be operated on, head to the tide, by stout chains fore 
and aft, and side anchors to insure steadiness. The anchor 
chains are strong enough to withstand not only the stress of 
the tides, but also the shook of colliding vessels. The site 
of the blast has already been fixed by the divers, and the 
scow, when in place, lies so that the dome is directly over 
the spot selected. Then the dome is lowered, and as soon 
as it touches bottom the legs are let go and the dome is un- 
hooked from the scow. The diver next selects the most suit- 
able points for drilling, and the drill tubes are brought into 
position, if within the upper circle of the dome ; if not, the 
nearest available tubes are selected. The drilling engines 
are then placed, the drill rods are inserted, and the work is 



shift of 8 hours is from 7 to 10 feet, according to the nature 
of the rock. The average penetration for each hole ranges 
from 8 to 13 feet. One sharpening of the drill bit usually suf- 
fices for a hole. 



the dome is raised clear of the bottom, and the scow is swung 
out of position or taken to some other reef. 

The charges, inclosed in tin cases about 10 feet long and 
5 inches, tapering to 4 inches, in diameter, are conveyed to 
the site of the blast on a small. scow. Guided by the main 
line of the stoppers the diver, at slack water, descends to the 
first hole; the charge is passed down to him arid inserted; 
then he proceeds to the next in order, and so on until all the 
drill holes are charged. In each cartridge is an exploding 
fuse, from which a fine wire leads to the exploding battery 
on the scow. When all the charges are down the diver re- 
turns to the scow, which is withdrawn to the proper distance 
and the blast is fired. The visible effect of the blast is the 
elevation of the water over the reef like a huge dome, which 
instantly bursts, sending up a 
huge tower of foam, water, and 
rock fragments from 50 to 300 
feet in height. The appearance 
varies, of course, with the depth 
of water, the number of charges, 
and the amount of explosive 
used. The prevailing type un- 
der favorable conditions is that 
figured by our artist. 

As many as twenty-one holes 
have been simultaneously fired 
on Diamond Reef, with a total 
charge of eleven hundred and 
forty pounds of nitroglycerine. 
During recent operations the lo- 
cation of the dome has been de- 
termined by sextant observa- 
tions, and its separate position 
and the position of each drill 
hole have been carefully laid 
out on a special plan of the 
reef. At first, the object being 
to remove with the greatest dis- 
patch the more prominent points 
set going. The average penetration of the drills during a r of the reef, no attempt was made to secure a uniform re 




SCOW AND DOME IN POSITION. 




THE SOME. 

The drilling completed, the diver descends and stops the 
holes with wooden plugs to keep them from filling with sand 
and mud, connects the plugs by cords, and the last one by a 
line to the surface. Then the chains are hooked to the dome, 




CBOSS SECTION OF SCOW, SHOWING WELL HOLE, 



moval of the rock. Latterly the work has been conducted 
by face blasting, with a view to the most complete and eco- 
nomical breaking up of the reef and to facilitate the removal 
of the rock, which is raised by grappling. 

The scow has been used for the removal of the rocks and 
reefs known as Diamond Reef at the mouth of East River, 
between Governor's Island and the Battery ; Coenties Reef, 
six hundred yards northeastward, in East River; Pot Rock 
and the Prying Pan, in Hell Gate; Way's Reef, Shell Drake, 
and a rock opposite 135th street, Harlem River. 

During the past three years, though idle much of the time 
for lack of appropriations, a considerable portion of Dia- 
mond Reef has been reduced to the twenty-six foot level at 
low water; Way's Reef has been reduced from seventeen to 
twenty-six feet; Coenties Reef from fifteen to twenty-five 
feet; and the Harlem River Rock from nine to fourteen feet. 
Considerable work has also been done on Pot Rock and the 
Frying Pan. 

* I » ii » 

UISCELLANEOVS INVENTIONS. 
An improved window shade hanging, patented by Mr. 
Joseph Hemkeler, of Lowell, Mo. , consists in combining with 
the curtain roller a second roll hung in loops of flat belts that 
are attached at one end to the window frame and connect 
the flanged spools on the ends of the rolls. 

An insulator for telegraph wires, formed of a piece of 
glass perforated longitudinally, and a screw adapted to the 
perforation and having a round head 
provided with a square mortise for 
securing a key or screwdriver for 
driving the screw home, and having 
at each end a rubber ring, has been 
patented by Mr. J. H. Bloomfield, 
of Concordia, Entre Rios, Argentine 
Republic. 

Mr. John SherrefE, of Dedham, 
Mass., has patented an improved 
mail box, provided with rawhide 
bunters or protectors. Its body is 
composed of stout paper board or 
vulcanized paper or fiber. 

An improved article of hard rub- 
ber manufacture, formed of strips or 
sheets of metal foil and caoutchouc, 
has been patented by Messrs. Daniel 
F. Connell, of Brooklyn, and 
Edward Fagan, of New York, N. 
Y. The strips or shreds are dis- 
tributed through the rubber to give 
it increased weight and density. 

Mr. Prince H. Foster, of Babylon, 
N. Y., has patented an improved 
sanitary mask to be worn in sick 
rooms and in other places where 
persons may be exposed to infected 
or malarial air. It consists of a 
mask made of rubber or other suit- 
able material, and secured air-tight 
to the head of the wearer by an 
elastic band. It is provided 
with valves and filters at the nose 
and mouth, and has transparent 
eye plates or windows. 
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'Wire Rope Transportation at tbe Reading Iron 
Works. 



he moved to more extensive premises at the corner of Broome 
and Crosby streets. About this date he began to be known 
to the musicians of this city; teachers and players floclied to 
his store, and his pianos came rapidly into favor. In a few 
years he was well known in professional circles, and in 1869 
his business had assumed such proportions as to render 

In that 



The Iron Age describes a system of wire rope transporta- 
tion at the Reading Iron Works, which is expected to do 
away with much expensive handling and carting, and will 
offer a good example of a system which is rapidly gain- 
ing ground in Europe, and has been repeatedly used with another step up town both expedient and necessary 
success both in Eastern and Western States, although not to 
that large extent which its advantages warrant. At the 
Reading Works there will be three lines of transportation, 
the first of which will be 1,000 feet in length. It will be 
used exclusively for conveying pipes manufactured in the 
establishment to a siding along the Reading Railroad, 90 



the farmer is allowed abundant time to keep his land in the 
condition necessary to its productiveness. 

There are 17,000 acres of swamp land in the Wallkill Val- 
ley, which will eventually be converted into this muck soil, 
which is the best in the world for vegetable raising. The 
land, after draining, is tilled with the slightest labor. Onion 
seed is sovvn by a hand drill, and the greatest labor is in 



year, therefore, he moved to the extensive warerooms on keeping down the weeds after the plant begins to grow. 

Fifth avenue, which have since been occupied by the firm. This work is done by boys and girls. Hundreds of these 

Here his business reached splendid proportions. may be seen in the growing season on their hands and knees 

While he was in Broome street he built, in 1868, the between the onion rows, pulling up the weeds that the rich 

manufactory in Seventh avenue, which, in 1876, was en- soil calls rapidly irito existence. The weeding requires skill 
larged to a frontage of 262 feet on Seventeenth street, and of and care, as the soil is so loose that there is constant danger 

feet in length, where the pipes will be loaded upon cars. 204 feet on the avenue. About 400 men are regularly em- of tearing up the young and tender plants by their roots, or 

The second line will be 800 feet in length, and will be used i ployed, and the yearly product is now between 1,800 and removing their covering of earth. The red onion is the 

for the transportation of anthracite coal, while the third ' 2,000 instruments. Mr. Weber gave his personal supervision ' variety grown most successfully, as the dark muck gives the 



line will be 300 feet in length, and will carry soft coal 
and pea coal to the rolling mill. The trestles vary from 20 
to 45 feet in height. The first line is supplied with two 
terminal and eight intermediate trestles, the second line 
with two terminal and four intermediate trestles, and the 
third line with two terminal and one intermediate trestle. 

The main line will be equipped with an endless steel rope, 
1}£ inches in diameter, which will run over sheaves or large 
wheels located upon the trestles, the rope fitting firmly into 
grooves in the circumference of each wheel. Grooved 
trucks will be fastened upon the chain, from which will be 
suspended hangers to support whatever articles may be 
transported. As this line will be used for carrying pipes 
almost exclusively, two trucks will be arranged in such a 
manner as to carry the pipes suspended upon the hangers. 
When the trucks reach the railroad siding they will be run 
from the endless rope upon the siding by an ingenious con- 
trivance. Prom the center of the track to the center of the 
wheel the gauge is the same as from the center of the rope 
to the center of the wheel. Upon the truck reaching the 
siding, the rope shoots at an angle, and the truck is run 
upon the railroad tracks with its freight. The moment the 
wheel strikes the rail, the rope slips down and leaves the 
truck standing upon the rail. The truck is then disengaged 
from the rope and unloaded. While one line of loaded 
trucks is being conveyed from the pipe mill to the siding, 
a line of empty ones is being returned. 

The operations of the other lines for carrying coal from 
the railroad sidings and dumping places to the pipe and 
rolling mills are of a similar character. The large sheaves, 
or wheels, are 8 feet in diameter, and the small sheaves are 
2 and 3 feet in diameter. The coal will be carried in buckets 
suspended from trucks fastened to chains. The power used 
in operating the endless ropes will be transmitted from a 
stationary engine by the line of shafting in the flue-cutting 
department of the pipe mill. 

■ * < » > » 

Poison for Rats and Mice. 

Carbonate of baryta has been found to be a most efflci- 
ent poison for rats and similar vermiu. Indeed, at a 
special series of trials by the Zootechnical Institute, in 
connection with the Royal Agricultural College, at Pros- 
kaw, this substance was found to be more efficacious than 
any other. It occurs as a heavy white powder, devoid of 
taste or smell. In the Proskaw experiments it was mixed 
with four times its weight of barley meal, and pellets of the 
paste were introduced into the holes of the rats, house mice, 
and field mice. A small quantity proves fatal. It appears to ' ", ' 
cause immediate and complete paralysis of tbe hind extre- 
mities, so that it may be assumed that mice eating of it 
in their holes will die within them, and so not prove de- 
structive in their turn to domesticated animals that might 
otherwise devour the carcasses. It was found in 
that neither fowls nor pigeons would touch the paste, cither 
ill its soft state or when hardened by the sun; so that its 
employment is probably free from danger to the occupants 
of the poultry yards. Some rabbits, on the other hand, 
that got access to the paste ate heartily of 



to the manufacture of 14,500 pianos. 

About a year ago Mr. Weber was forced by declining 
health to transfer the management of the business almost 
entirely to his son, Albert Weber, who had been educated 
in all its departments, and who now inherits it, 

* « »> ■ — ■ 

NEW SEWER OAS STOPFER. 

The accompanying engraving represents a simple and ap- duced) of some of the pictures on the walls of a small 

parently efficient device for preventing the entrance of sewer j cavern recently discovered in Barre township, some miles 



white onion a dirty hue, which injures its marketable value. 
When the onion tops are at the height of their growth, their 
odor fills the air for great distances around. 

An Inscribed Cavern in W^isconsln. 

The Chronicle, of La Crosse, Wis., of June 15, prints 
half a dozen rude engravings, said to be exact {racings (re- 



gas into a house through the overflow pipe of a washbasin. 
Its construction will be.understood by referring to Fig. 1, 
and the manner of applying it is shown in Pig. 2. 

The stopper consists of two longitudinally slotted tubes, 
each provided with a curved elliptical cap carrying an elas- 
tic pad. Each tube is provided with a flange at its inner 



from La Crosse. The cave is described as thirty feet long 
by thirteen wide, and at its largest dimensions about eight 
feet high above the sand, which is from three to six feet 
deep. Upon the walls are very rude carvings represent- 
I ing men, animals, arms, implements, and something that 
appears to be hieroglyphics. One picture represents a man 
with bow and arrow, shooting at an animal. There are 
three buffaloes and one rabbit represented; three animals 
which, if large, must have been hippopotami; one that ap 
pears to represent the mastodon, and one moose, quite 
plainly delineated. There are eight representations of what 
are either canoes, much carved, or, which they more resemble, 
hammocks. One sketch of a man is quite plain. He wears 
a kind of chaplet, or crown, and was probably chief of 
his tribe or clan. There are many fragments of pictures 
where the rock has decomposed. It is coarse, soft, white 
sandstone. On one side there is a space about two feet 
high and two and one half feet into the wall, that has in 
time decomposed and fallen out. Above are the upper frag- 
ments of pictures and below the lower, showing that they 
were made when the rock was entire. From the depth to 
which the decomposition had reached in a dry and dark 
cavern, they must have been quite ancient. 

These carvings, as copied by the Chronicle, are sucli as 
are commonly made by savages the world over. The alleged 
mastodon looks more like a hog, while the hippopotamus 
might be any square muzzled animal. The Chronicle says: 
" Every one who has visited the spot so far has come away 
convinced that the cave far ante-dates anything short of the 
ancient cave dwellers, and it needs only a sight of the in- 
terior of the room to convince the most hardened skeptic 
that there is no possibility of humbug." Among the visitors 
named are Dr. H. G. Miller, who, it is said, has made care- 
ful studies of the remains of the mound builders; and lion. 

, , , 1, 1 J i^t J ■ iu • 1 • Hugh Cameron, who is described as a well informed geolo- 

end, and both are placed on the rod carrymg the spiral sprmg I ~, , , , ,. 

., . „ ,., X i t, i mi, i ■ ^• A t gist. Ihe latter pronounced the discovery as a very impor- 

that forces the two tubes apart. The stopper is applied to ° „, .,, , , . , 

^, , . , • 11 * 4 1 i ] „i, „n, „ » 1 „ tant one. This, we take it, will depend entirely on the cor- 

the basin by pressing the two tubes toward each other, plac-,1 ' ' ' ■' . 

, ., /I u 1 J 41, 11 • n, ■ rectness of the coniecture that some of the animals repre- 

ing one pad over the overflow holes, and then allowing the i , ... , 

sented are the prehistoric creatures named. 




WEMFLE'S SEWER OAS STOFFEB. 



uevice to expand by the pressure of the. spring. These stop- 
pers are made of different lengths to suit basins of various 
sizes. 
Further information may be obtained from the inventor, 

i Mr. Christopher Y. AVemple, Nos. 3 to 10 Worth street, New 
practice -^^^.j^ 



city. 



A Great Sn'amp Reclaimed. 

A correspondent of the Times, writing from Goshen, N. Y. , 

tells how 500 acres of pestilential marsh east of that village 

it and paid the ' have been converted into tiie richest of farm land through 



penalty with their lives. Next to the carbonate of baryta 
paste the ordinary phosphorus paste proved most destruc- 
tive, and this, it was found by experiment, is more attractive 
to the mice in a soft form than when hardened into V)ills. 



the wisdom of one mffn. The reclaimed swamp is crossed 
by the Erie Railway, and was one of the most serious ob- 
stacles encountered by its engineers. To construct a foun- 
dation for the road bed it was necessary to drive a multitude markable. 



' New Diseases. 

! Professor Winckel, the Director of the Royal Lying-in In- 
, stitution at Dresden, has reported to the Congress of Chil- 
I dren's Doctors, lately held in Berlin, observations upon a 
I mysterious children's disease, which he had an opportunity 
of clinically studying in his own institution. An epidemic 
, broke out toward the end of March. Of 23 children attacked, 
, 19, or 82 per cent, died, and the average duration of illness 
! in the fatal cases was 32 hours. The illness began with a 
sort of sudden stupefaction of the children. The respiration 
became hoarse, accompanied with groaning and occasional 
foaming at the mouth. The change in the blood was re- 
Dr. Winckel made incisions in some cases, but 



But it is considerably dearer than the baryta preparation, an ' of piles to the depth of 100 feet, and cover them with hun- jt was only by using pressure that he was able to squeeze 

dreds of thousands of loads of stone and dirt; the building out any blood. It was a thick, brown-black fluid, of the 
of one mile of road across the swamp costing more than aiiy ■ consistency of a sirup. The body became flaccid, the liver 
other five miles of the road from Jersey City to Piermont. I much swollen ; presently convulsions supervened, during 
Twenty years ago a farmer conceived the idea of draining I one of which the child expired. The President of the Con- 
a portion of the tract and making it tillable soil. By ditch- i gress. Privy Councilor Dr. Gerhardt, of Wiirzburg, sug- 
ing, he reclaimed 60 acres. The first acre he bought cost ^ gested that this new disorder should be designated " Winck- 
him $1. When'it was found that the draining left as a soil el's disease." Another disease has become apparent in the 



important factor in the calculations of the farmer who has 
to wage war against rodents on an extensive scale. 

■ ■• t » >♦ 

Albert AVeber. 

Albert Weber, the piano manufacturer, died on the morn- 
ing of June 25th, at his residence in this city, after a linger- 
ing illness. Mr. Weber was born in Heiligenstadt, Bavaria, 
in 1829, and came to this country a youth of sixteen. It 



the finest of black muck, composed almost entirely of vege- 
was his intention to make a living by teaching the piano or ' table mould, the price advanced to $17 an acre. After the 60 
by obtaining a position as an organist, but his sagacity soon acres were reclaimed, the price still further increased, until 
taught him that there was more to be made by constructing to-day as high as $1,000 has been paid for the reclaimed 
musical instruments than by playing upon them. Accord- 
ingly, he abandoned his earlier notions and became a volun- 
tary apprentice to a piano manufacturer. He worked first 
with Van Winckle, of Port Chester, and afterward served 
an apprenticeship with Holder, of New York. With assi- 
duity he devoted himself to the art of piano construction for 
about six years, in which time he thoroughly mastered its 

details and intricacies, and then, being ambitious and aspir- ' lands in other parts of the country, until it is believed that i the well known pedestrian, in tlie contest for the champion- 
ing, set up in business on his own account. His first store \ the onion crop of Orange county will amount to 500.000 ship in London, June 16-21. The best previous record was 
was a little music shop on West Broadway, near White ' bushels this year. The average price received by onion rais- ■ made by Weston's opponent. Brown, in April last, when he 
street. Later, he moved further up West Broadway, and ers is $1 a bushel. The average yield is 300 bushels to the ' covered 5423^ miles. In the last contest Brown broke down 
opened a store near the corner of Lispenard street. During ; acre. The crop is almost invariably sold for cash as soon as , on the third day, and made, in all, only453 miles. Weston's 
these years his business continued to increase, and in 1864 it is ready for market, and as it matures early in the season, . I daily records were respeetively'133, 97, 93, 77, 83, 77 miles. 



heart of a very crowded portion of London. It is a new 
form of Cyprus fever, and a diagnosis of a recent malig- . 
nant case shows the patient to be suffering from hallucina- 
tions and lowered vitality. The faculty ascribe the disease 
land. The ruling price is $500 an acre. The great value of j to impure water, and have given it the name of detephobia, 
the land is owing to its extraordinary adaptability to the cul- , and, though it is seldom fatal, the sufferer remains but a 
ture of onions. A crop of 800 bushels of onions to the acre ' shadow of his former self. 

is not uncommon, and the Greycourt onion meadows are! ^ » t * t ^ 

celebrated throughout the country. About 300 acres are Weston's Walfc. 

under cultivation this year, and the success of the onion The longest distance ever made in a six days' walking 

business in the meadows has led to the reclaiming of similar match — 550 miles — was accomplished by Edward Weston, 
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PLOWING BY EIECTEICITY. 

Experiments have just been made at Sermaize (Marne), 
France, with a new system of mechanical plowing, the in- 
vention of MM. Chretien & Felix, two engineers of the 
above place, who are already favorably known to the in- 
dustrial world. 

Tillage by mechanical power, as practiced at present 
in England, the United States, and some parts of 
France, is based on the use of locomotive 
steam engines placed on a headland and actu- 
ating drums over which passes an endless 
steel rope serving to carry the plow back 
and forth over the field. These machines 
are very high priced ; it costs a great deal to 
manage them and keep them in repair. Special 
care has to be exercised to make them work 
well; they are difficult to manage in the fields, 
especially in rainy weather; and, finally, they 
require a considerable supply of water. The 
work, however, is better done ; and the deep 
tillage of the soil that mechanical plowing 
alone can efl'ect, multiplies the nutritive sur- 
faces of the arable layer and gives a mean 
increase of 30 per cent, in crops. But in spite 
of all its advantages, steam plowing has made 
little headway in France, both on account of 
the parceling out of the lands among nu- 
merous proprietors, and the inconveniences 
that we have just enumerated. 

With a view to the more general adoption 
of mechanical power on farms, the engineers 
mentioned above have devised an arrange- 
ment by which motive power in a certain 
fixed position may be employed to do the work 
of several adjacent farms through the me- 
dium of electricity as an agent of transmis- 
sion. They have for this purpose adopted 
the Gramme dynamo-electric machine for the 
generation of electricity, and similar ma- 
chines as the electro-dynamic agent for re- 
conversion of the electricity, conveyed to any 
required distance by cables, into motive 
power. 

Two forms of these machines have already 
been established and experimented with at 
Sermaize — one of them de- 
signed for unloading beet 
boats, and the other for 
plowing. The former 
was in operation all of 
last winter, and its use was 
found to effect a saving of 
about 40 per cent over 
manual labor. Besides 
this, the beets were un- 
loaded very much quicker 
(a matter of capital im- 
portance in the sugar- 
making industry) and 
without the aid of special 
workmen, who cannot al- 
ways be depended upon. 
Within the past few weeks 
the power has been trans- 
mitted to some neighbor- 
ing fields, which have 
been plowed by a balance 
plow and the windlasses 
which we illustrate here- 
with. Each of these con- 
sists of a carriage of 
wrought iron, the two side 
frame pieces being of I 
section, mounted on four 
iron wheels. -Two Gramme 
electro-dynamic machines, 
G G, are mounted on a 
hinged frame attached to 
the side frames. These 
machines are connected 
together at their upper 
parts by means of a sim- 
ple connecting rod and a 
pair of India rubber rings 
(the arrangement of friction 
wheel, I, and the spiral 
spring, J, was reinoved after 
trial, as not giving sufficient 
rigidity, though the friction 
was very small), which hold 
the pulleys on the end of 
the Gramme machine spin- 
dles, against the pulleys, D D. 
The small pulleys in the 
Gramme machinesarecovered 
with gutta percha. The haul- 
ing drum, C, receives the 
movement of the pulleys, D, 
by means of the pinions, E 
or F, which give the slow or 
fast speed respectively. Upon 
the end of the spindle carry- 
ing the pulleys, D, is fixed a 



bevel pinion gearing with the bevel wheel, K, upon the shaft 
carrying which is a pitch pinion, over which and the wheel, 
L, runs a pitch chain, by which the headland movement of 
the windlass is obtained. The steering of the windlass is 
effected by the hand wheel, as shown in front. For work- 
ing, the hind wheels are fixed upon the axle by a set screw, 
which is loosened for traveling. The rope, H, is of steel, 
half an inch diameter and 1'3 miles in length, as used at 




Sermaize. The electric cables are carried on posts, as for 
telegraphic purposes. They consist of wires each 04 inch 
in diameter, giving a total sectional area of about 0'33 inch. 
In the experiments the windlasses, constituted as above, 
were placed at a distance of 664 feet apart, and by means of 
commutators the electricity was alternately passed through 
the one and the other pair of machines as the plow crossed 
and recrossed the field. An engine in the sugar factory 
already mentioned, and situated 1,300 feet 
from the field, gave motion to the dynamo- 
electric machines which supplied the electri- 
city, about eight horsepower being employed. 
When in light ground two furrows have been 
made, but in heavy ground only one, the 
power transmitted to the plow being but that 
of three to four horses. The designers will, 
however, soon have machinery ready which 
will enable them to use a four furrow plow. 
The gramme machines at the works were 
driven at 1,600 revolutions per minute, while 
those on the windlasses made 800 per minute. 
The pulleys, D, made 133 revolutions per 
minute, and the hauling drums 14 and 27 un- 
der the slow and fast speeds respectively, the 
corresponding speeds of the plow being 164 
and 266 feet per minute. The furrows were 
108 inches wide and 7'87 inches deep. Mak- 
ing two furrows, about 24 square yards were 
plowed per minute. It was found that about 
50 per cent of the work of the fixed engine 
was realized on the field, and that the ef- 
ficiency of the electro-dynamic apparatus is 
from 30 to 60 per cent, according to the dis- 
tance of transmission. 

It is urged that the apparatus will provide 
in France the means of supplanting much 
hand labor, which is somewhat scarce, and 
that by its means many falls of water not now 
used may be usefully employed for generating 
power for transmission. Our illustrations are 
copied from those which have appeared in the 
Revue Industrielle. 
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PLOWING BY ELECTRICITY AT SERMAIZE, FRANCE. 



NEW AGRICULTURAL INVENTIONS, 

An improvement in check row corn plant- 
ers, consisting chiefly in 
the peculiar arrangement 
of devices for imparting 
motion from the drive 
shaft to the feed slides, 
and in a contrivance for 
throwing the slide-operat- 
ing mechanism into and 
out of gear, has been pa- 
tented by Mr. Charles G. 
Everet, of Belfontaine, O. 
Mr. Aaron F. French, 
of Denison, Iowa, has pa- 
tented an improved har- 
row, having its tooth bars 
connected by tubes thread- 
ed externally to receive 
tiie nuts by which the bars 
are held in place, and 
threaded internally to re- 
ceive the hooks and eyes 
that connect the different 
sections of the harrow. 

A new machine for 
planting corn in hills at a 
uniform distance apart 
has been patented by Mr. 
Theodore F. Tanner, of 
Jefferson City, Mo. It 
consists of a frame, car- 
rying seed boxes, mounted 
on wheels, and provided 
with valves and slides that 
are opened at regular in- 
tervals by connections 
from the driving wheels of 
the apparatus. 
An improved fertilizer 
distributer has been patented 
by Mr. William Hodges, of 
Okolona, Miss. The machine 
is provided with a hopper 
having hinged ends that are 
connected with a shaft or 
roller so that they may be 
drawn inward to aid in the 
discharge of the fertilizer. 

Messrs. Arthur C. and Reu- 
l)en W. Sriver, of Now Balti- 
more, O., have iDatented an 
improved harvester reel and 
dropper, the principal features 
of which consist in novel 
means for regulating the verti- 
cal adjustment of the reel 
above the cutter bar, and in a 
device for intermittently dis- 
charging the cut grain. 
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Fetroleam as a Steam-JTIaker. 

Today there are 7,000,000 barrels, of 40 gallons each, of 
crude petroleum above ground in the oil regions. This vast 
accumulation of heat and light producing material is going 
a begging at 64 cents per barrel. Every hour adds to this 
ocean of oil; in spite of the enormous consumption the stock 
accumulates. Every new use to which petroleum is applied 
possesses interest to producers, and the day that shall see 
crude oil take the place of coal as a steam producer will be 
a glad day for mankind in general and oil men in particular. 
That such a day is not very far distant seems evident after 
an inspection of the. working, recently, of an oil burning 
device tested on a river steamer at the Monongahela 
wharf. 

A representative of the Telegraph, with a number of river 
men and steamboat owners, was present upon the occasion, 
and the object of this article is to briefly set forth the claims 
to public attention possessed by the device under considera- 
tion. The invention is the property of the American Hydro- 
Carbon Gas Company — John Campbell, General Manager — 
and embraces simple but vital principles of construction, 
wherein atmospheric air and steam are combined in proper 
proportions with oil, and injected into the firebox beneath the 
boilers in the form of spray. The latter being immediate- 
ly converted into inflammable gas becomes a pure, bright, 
powerful flame, devoid of smoke and producing intense heat. 
To accomplish this result extremely simple machinery is 
used. A small hole is drilled into the iron front of the fire- 
box, and into this passes a tube which branches as it leaves 
this point into two pipes. One of these connects with the 
boiler itself, and the other with the receptacle containing 
crude oil. At the juncture of these pipes there is an aperture 
for the admission of outer, or atmospheric air. Valves of 
peculiar construction regulate the quantity of steam or oil 
admitted to the furnace. This is all the machinery required, 
but its operation is wonderfully complete and remarkably 
successful. 

The little steamer Billy Collins was selected by Mr. Camp- 
bell for the test and was fired up at 9 A.M. A preliminary 
blaze of wood under the boiler raised the small quantity of 
steam necessary to start the burner into operation. The oil 
valve was opened a trifle, the steam valve ditto. The petro- 
leum trickled into the feed pipe, was caught up by the steam, 
and both plunged into the depths of the firebox, a mass of 
many-tongued, roaring, brilliant flame. As the pressure of 
Steam increased, this flame grew in fury and intense heat, 
roaring through the entire length of the boiler with a sound 
like the coming of a thunderstorm. The needle of the steam 
gauge climbed rapidly up the dial, and in twenty minutes 
the safety valve blew off at 120 pounds pressure. It was a re- 
markable sight. Here was a boat puffing through the water 
with no sign of smoke from her chimneys, no speck of soot 
in flues or firebox, no fireman, no opening of furnace doors, 
no dirt, no coal going in, and no clinkers or ashes to be seen 
anywhere. A turn of the hand regulated the terrible flame 
that seemed trying to overpower the limits of the furnace, 
and another turn of the hand brought the fire down to a 
quiet little flame, a foot or two long. During the forenoon 
occupied by the test, about 20 gallons of crude oil were con- 
sumed, and Mr. Campbell's estimate was, that with oil at 
one dollar per barrel, this fuel was equivalent to coal at six 
cents, in heat producing value, other things being equal. 

But other things are not equal, by any means, and every- 
thing is in favor of oil as against coal. The labor and ex- 
pense of ''firing up" is dispensed with, and the engineer can 
regulate the flame as he does the steam in his engines. The 
danger from sparks and flying cinders is entirely done away 
with. The space occupied by oil, as compared to an equal 
value of coal, is very much less, and this much is gained for 
cargo. Further, the wear and tear upon boilers, grate bars, 
etc., is infinitely less, and, it seems scarcely necessary to add, 
the comfort of passengers is greatly enhanced by the abso- 
lute freedom from dirt of all kinds. 

To the western boatman this method of steam producing 
is full of interest. " Coal is coal" on western rivers. Here 
is a fuel that seems provided by nature especially for use on 
craft where every atom of carrying space is valuable. 

To ocean going steamers this device must prove of extra- 
ordinary interest. A tank of oil situated at a remote end of 
the ship would hold fuel sufficient for a double trip, and sup- 
plant the great coal bunkers with their attendant dirt. Space 
prevents even a glance at the possibilities of this burner on 
the ocean. 

To railroad men this burner is full of promise also. A lo- 
comotive boiler, with its many tubes, would be pierced in 
every part with this wonderful oil flame, and the benefits 
arising from the entire absence of sparks, cinders, and smoke 
are simply incalculable. In fact the " hydrocarbon " folks 
have got a "big thing," and upon their success in introduc- 
ing their device to the public, and in overcoming popular 
prejudices, depends not a little the future of the oil trade. — 
Pittsburg Telegraph. 
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The raissonrl BiTer. 

To be appreciated Missouri River must be seen and 
heard during the April or June rise, when its waters are red 
and thick with the powdered soil they have brought from 
the mountains and stolen from the farms in the valleys. 
Then it pours and swirls and eddies along with a treacher- 
ous sound between a chuckle and a half suppressed whisper, 
that repels while it fascinates the listener. It made millions 
of acres of rich black deposits, on which it still holds a 
mortgage, the foreclosure of which no man can foresee. Hun- 



dreds of farmers, after clearing away the heavy timber and 
raising fine crops year after year, on their eighty or more 
acres of deep, inexhaustible river bottom, have seen their en- 
tire possessions swept away in a few days by a sudden and 
unexpected " change of channel " during an April or June 
"rise." These changes of channel have different causes. 
Sometimes a giant cotton wood tree that has been uprooted 
where the river has risen upon the forest above, is borne 
down by the current and lodged in the mud, where it will 
gradually become embedded in the yielding bottom, and per- 
haps lie in wait for months, or even years, without giving 
any particular sign of existence. At last an unusual rise 
takes place, and then this hidden ' ' snag " creates a diversion 
in the strong current, which begins to circle round the spot, 
and which culminates in a boiling eddy. The eddy increases 
in depth and force, gradually diverting the water from its 
former course until a new pathway is formed in the river 
bed. 

If the eddy is located near the shore at the upper edge of 
a promontory, and the water is sufficiently high to overflow 
the flats, a new channel is sometimes carved straight across 
some valuable farm or timber strip, and a river town, where 
steamboats took freight and passengers last year, may be 
from two to six miles distant from navigable water next 
year. A few years ago Forest City, Mo., was kissed day and 
night by the dirty lips of this Western flirt. To-day the 
river sports miles away, out of sight of the old love, 
and is whispering soft things to White Cloud on the Kansas 
side, which has gained a river, while the State has lost seve- 
ral thousand acres of productive cotton land that now sup- 
ports cattle and hogs in Missouri. Missouri River towns are 
never safe, except when located on bluffs, or table lands, like 
Omaha, White Cloud, St. Joseph, and Kansas City. — St. 
Paul Pioneer Press. 
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Snggestlons on 'Wood Finlsblng. 
As the old methods of finely finishing hard woods have all 
been slow and expensive, the larger portion of hard woods 
used in furniture, musical instruments, buildings, etc., have 
been allowed to pass without a proper finish, and the beauty 
of effect sought in the use of such woods has not been fully 
realized. 

Our American hard woods were formerly so very plentiful 
and cheap that their true merits were not properly appreci- 
ated; but now that they are becoming scarce and expensive, 
they are beginning to be highly prized. 

There is scarcely anything more beautiful than the varie- 
gated colors and grains of many varieties of our hard wood 
when developed by a proper finish. 

This, however, cannot be done without filling the softer or 
porous parts with a hard, transparent substance, and at the 
same time giving a smooth polish to the compact solid, so 
that when the varnish is applied it cannot strike into the 
wood and change its color. The varnish should merely lie 
smoothly upon the surface, giving brilliancy and effect to 
the natural beauty of color and endless variety of grain. 
Not long since Mr. Nathaniel Wheeler, of the Wheeler & 
Wilson Sewing Machine Co., patented a wood filler, which, 
from the testimony of those who have used it, is the best 
article for the purpose yet produced. It is extensively used 
by the Wheeler & Wilson Sewing Machine Co., and is adapt- 
ed to all classes of hard wood work. 

From the best authorities the old practice of oiling the 
wood is altogether wrong and should be entirely abandoned. 
Any one at all skilled in the art of wood-finishing will see, 
upon a moment's reflection, that a coat of oil applied directly 
to the wood has the effect of swelling the fibers, and retain- 
ing them in that condition until the oil becomes entirely dry 
or disappears. During all this time the fibers are gradually 
shrinking, and consequently moving and checking the var- 
nish. Oil also " burns " the wood, and in time gives it a dark, 
disagreeable color, quite obliterating the lighter shades and 
destroying the contrast which is the most important element 
of its beauty. 

The use of scraping varnish for polished work, although 
long practiced for the want of something better, is not only 
slow and expensive, but otherwise objectionable. 

The application of several coats of poor rosin varnish, as 
a foundation for durable work, is inconsistent. A little re- 
flection should satisfy any one that such a filler cannot pos- 
sibly be as good as one composed of a hard, tough substance, 
prepared especially for the purpose by a person of long prac- 
tical experience, which thoroughly unites with the fibers of 
the wood. 



lilme Juice Tersus Alcobol. 

There are visible signs of no uncertain kind that alcohol, 
as a beverage, is not likely in the future to have quite its 
own way, even in the metropolis. Coffee taverns and coffee 
tavern companies are being established now at a rapid rate, 
and, as far as we can judge, have worked very successfully. 
But before these places were much thought of — that is, about 
two years ago — those who looked about them might have 
observed in the windows and at the bars of most public 
houses, eating houses, and ginshops, more or less conspicu- 
ous advertisements of several varieties of so called lime juice 
beverages. We have at the present moment before us ex- 
amples of several of this kind, and there is no doubt that, 
particularly during the warmer months (though these, by the 
way, are now few and far between), lime juice and its com- 
ponents constitute among the metropolitan public an exceed- 
ing popular drink. 

Most people have had, or think they have had, at one time 



of life, some variety of cutaneous affection, which often takes 
the convenient synonym of scurvy. And as the latter dis- 
ease was not many years since much written and talked 
about in connection with the mercantile marine, and still 
more, two years ago, in connection with the Royal Navy, 
we cannot be much surprised at the success of those who 
endeavor, for commercial purposes, to promote the sale of 
such drinks. It seems, however, thatthey do not meet with 
the unqualified approval of publicans, or rather of distill- 
ers and brewers. The former are now absolutely compelled 
to keep them, to sell them, and to advertise them. But, if 
we are correctly informed, the poor man's friend, in the 
shape of the licensed victualer, deprecates the imbibition of 
lime juice in any form whatever. He sells it because the 
inevitable law of commerce — that is, supply and demand — 
compels him to do so. But he will tell the individual who 
asks for a glass that it promotes acidity of the stomach, that 
it deranges the kidneys, congests the liver, corrodes the in- 
testinal canal, and so on, and then the customer is told that 
he had much better keep to the old glass of ' ' bitters " or 
"gin," etc. 

Being tolerably certain that the reports as to this sort of 
gossip are substantially correct, we counsel the public to 
turn a deaf ear to such elaborate and ignorant nonsense, and 
to drink their lime juice whenever and wherever they list. 
There are with this as with other liquids pure and adul- 
terated varieties, and as to this matter they must, of course, 
use their own judgment. But they may be assured that, as 
a rule, lime juice is, particularly during the summer, a far 
more wholesome drink than any form of alcohol, and that, 
say, an ounce or two of the pure juice in a tumbler of really 
cold water, sweetened to taste, is about the pleasantest beve- 
rage that can be taken when the thermometer is over 65" or 
70° Fah. We commend this drink to the attention of the 
coffee tavern companies, but recommend them to procure 
the best West India lime juice, as more wholesome than any 
mixture containing other ingredients. — Lancet. 
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Tbe Stinging Tree. 
Though the tropical scrubs of Queensland are very luxu- 
riant and beautiful, they are not without their dangerous 
drawbacks, for there is one plant growing in them that is 
really deadly in its effects — that is to say, deadly in the same 
way that one would apply the term to fire ; as, if a certain 
proportion of one's body is burnt by the stinging tree, death 
will be the result. It would be as safe to pass through fires 
as to fall into one of these trees. They are found growing 
from two to three inches high to ten and fifteen feet; in the 
old ones the stem is whitish, and red berries usually grow on 
the top. It emits a peculiar disagreeable smell, but it is best 
known by its leaf, which is nearly round, having a point en 
the top, and is jagged all round the edge, like the nettle. 
All the leaves are large — some larger than a saucer. 

"Sometimes," says a traveler, "while shooting turkeys in 
the scrubs I have entirely forgotten the stinging tree till 
, warned of its close proximity by its smell, and I have then 
found myself in a little forest of them. I was only once 
stung, and that was very lightly. Its effects are curious. It 
leaves no mark, but the pain is maddening, and for months 
afterward the part, when touched, is tender in rainy weather, 
or when it gets wet in washing, etc. I have seen a man who 
treats ordinary pain lightly roll on the ground in agony after 
being stung; and I have known a horse so completely mad after 
getting into a grove of the trees that he rushed open-mouthed 
at every one who approached him, and had to be shot in the 
scrub. Dogs when stung will rush about, whining piteously, 
biting pieces from the affected part." The small stinging 
trees, a few inches high, are as dangerous as any, being so 
hard to see, and seriously imperiling one's ankles. The scrub 
is usually found growing among palm trees. 

i» < « > » '■ 

Cantlon to Draugbtsmen.— Arsenic In Water Colors. 
Dr. H. Fleck, in the Chemiker Zeiiung, calls atten- 
tion to this subject by the sudden death of a mechani- 
cal draughtsman. On a. post mortem examination the cause 
of death was first supposed to be oxalate, and then a narcotic 
poison. Chemical investigation showed that the liver, kid- 
neys,lungs, heart, and brain were impregnated with arsenic, 
though the oesophagus contained not a trace, and the stomach 
with its contents gave a barely perceptible arsenical mirror. 
The general circumstances of the case excluding the sus- 
picions of suicide and malicious poisoning, it was found that 
the deceased had been in the habit when drawing of placing 
the pencil filled with color between his lips in order to point 
it. The water colors he had used were analyzed, and while 
Indian ink, gamboge, carmine, blue, red eosin ink, and 
neutral tint were found perfectly free from arsenic, a sample 
of sepia contained 3 '08 per cent of arsenious acid, terra di 
Sienna 3'14, and a reddish brown color, the name of which 
was indistinct, 3 'IS. Burnt Sienna, Vandyck brown, bister, 
bladder green, brown ocher, Indian red, umber, raw and 
burnt, were also found arseniferous. Most of these colors 
are essentially iron lakes. Hence it appears that the mere 
presence of ferric oxide, except in a hydrated state and ac- 
companied by free magnesia in quantity sufficient to neutral- 
ize the acids of the stomach, does not act as an antidote to 
arsenious acid. This case seems likewise to prove that 
arsenic taken in minute doses can a;ccumulate in the system 
until it can be readily recognized in all organs, and can exert 
a dangerous action. This result seems to prove that the im- 
punity with which the peasants of Styria consume small 
doses of arsenic must depend upon circumstances not yet 
fully understood. 
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The Charge for Insertion under this head is One Dollar 
a line fat' each insertion ; about eight woi'ds to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

The best results are obtained by the Imp. Eureka Tur- 
bine Wheel.and Barber's Pat-Pulverizing Mills. Sendf or 
descriptive pamphlets to Barber & Son, AUentown, Pa. 

Telephones repaired, and parts of same for sale. Ad- 
dress P. O. Box 205, Jersey City, N. J. 

Book Cover Protector. (See this paper of March 1.) 
Sales 25,000 first month. Patent for sale, or can be made 
on royalty. Address Way & Rankin, 62 Fulton Street, 
Brooklyn, N. Y. 

Atmospheric Hammers, for sale, two, very cheap. 
Hill, Clarke & Co., Boston, Mass. 

Improved Dynamo-Electric Machines for Electropla- 
ters and Stereotypers. Price $75 for 150 gallon machine. 
Equal to the best, at half cost of the cheapest. J. H. 
Bunnell, Electrician, 112 Liberty St., New York. 

Linen Hose. — All sizes, with or without couplers, in 
any quantity. Greene, Tweed & Co.. 18 Park PL, N. T. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address \\'illiara 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wroughtlron Beams, etc., see advertise- 
ment. Address Union iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

H.Prentiss & Co., 14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

For Screw Cutting Engine Lathes of 14, 15, 18, and 
22in. Swing. Address Star Tool Co., Providence, K. I. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Address The E. Horton & Son Co., Windsor Locks, Conn. 

Lincoln's Milling Machines; 17 and 20 in. Screw 
Lathes. Phoenix Iron Works, Hartford, Conn. 

Boilers ready for shipment. For a good Boiler send 
to Hilles & Jones, Wilmington, Del. 

A Cupola works best with forced blast from a Baker 
Blower. Wilbraham Bros., 2.318 Frankford Ave., Phila. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Linen Hose.— Sizes: IJ^ in., 20c.; 2 in., 25c; 2^ in., 
29c. per foot, subject to large discount. For price lists 
of all sizes, also rubber lined linen hose, address Eureka 
Fire Hose Company, No . IS Barclay St., New York. 

Nickel Plating.— A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newark.N. J. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are being sold out very low hy the George 
Place Machinery Agency, 121 Chambers St., New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E.Lyon & Co., 470 Grand St., N.Y. 

Bradley's cushioned helve hammers. Seeillus. ad. p. 29. 
Band Saws a specialty. F. H. Clement, Rochester, N.Y. 
Improved Blind Staples. B.C.Davis, Binghamton, N.Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 

Eclipse Portable Engine. See illustrated adv., p. 414. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works* Drinker St., Philadelphia, Pa. 

Acme Lathes.— Swing, 7 in.; turn, 19 in. long; back 
geared; screw cutting. Send 3 cent stamp for circular 
and price, to W. Donaldson, southwest corner Smith 
and Augusta, Cincinnati, Ohio. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. B. Dudgeon, 24 Columbia St., New fork. 

The best Friction Clutch Pulley and Friction Hoist- 
ing Machinery in the world, to be seen with power ap- 
plied, 95 and 97 Liberty St . , New York. D . Frisbie & Co., 
New Haven, Conn. 

No guml No grit! No acidl Anti -Corrosive Cylin- 
der Oil is the best In the world, and the first and 
only oil that perfectly lubricates a railroad loco- 
motive cylinder, doing it with half the quantity 
required of best lard or tallow, giving increased 
power and less wear to machinery, with entire free- 
dom from gum, stain, or corrosion of any sort, and 
it is equally superior for all steam cylinders or 
heavy work where body or cooling qualities are 
indispensable . A fair trial insures its continued 
use. Address E. H. Kellogg, sole manufacturer, 17 
Cedar St., New York. 

Wanted, the address of parties who manufacture steel 
tubing; also !iron tubes. Address L. F. Standish & Co.,' 
New Haven, Conn. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. 

Type Writer, $45. W. Main, Fiermont, N. Y. 

Makers of Engines, Lathes, Jig Saws, etc., for ama- 
teur use, send circulars to 300 York Ave., Phila., Pa. 

Steam Engines, Automatic and Slide Valve; also Boil- 
ers. Woodbury, Booth & Pryor. Rochester, N. Y. See 
illustrated advertisement, page 29. 

Tight and Stock Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N . Y. See illus'd adv. p. 30. 

Best Turkey Emery in bbls., kegs, and cases. Special 
rates for large quantities. Greene, Tweed .& Co., 18 Park 
Place, New York. 

For Sale— Light draught stem wheel Steamboat, 25 ft. 
long; cheap. Haase Bros., Oak Park, 111. 

Factory Fire Hose.— A large lot good Cotton Hose for 
sale cheap. W. F. Corne, Agent, 117 High St., Boston. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Theadvertisement of The Aultman & Taylor Company, 
which attracted so much attention last week, will appear 
again in the next issue. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel— other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 



The American Watch Tool Company, Waltham, Mass., 
can cut standard Taps and Screws from 1-100 of inch di- 
ameter upward, of any required pitch. 

The immense Printing Establishment of Messrs. Har- 
per & Bro. is now being painted withH. W. Johns' As- 
bestos Liquid Paint. 

Sawyer's Own Book, Dlustrated. Over 100 pages of 
valuable Information. How to straighten saws, etc. 
Sent free by mail to any part of the world. Send your 
full address to Emerson, Smith & Co., Beaver Falls, Pa. 

Pattern Makers can get Metallic Pattern Letters to 
letter patterns, of H. W. Knight, Seneca Falls, N. Y. 

Deoxidized Bronze. Patent for machine and engine 
Journals. Philadelphia Smelting Co., Phila., Pa. 

Drop Hammers, Die Sinking Machines, Punching and 
Shearing Presses. Pratt & Whitney Co., Hartford, Ct. 

Wood-working Machinery, Waymouth Lathes. Spe- 
cialty, Wardwell Patent Saw Bench ; it has no equal. 
Improved Patent Planers ; Elevators; Dowel Machines. 
Rollstone Machine Company, Fitchburg, Mass. 

Wheels and Pinions, heavy and light, remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Circulars on application. Pittsburgh 
Steel Casting Company, Pittsburgh, Pa. 

The Twiss Automatic Engine; Also Vertical and 
Yacht Engines . N. W. TwIss New Haven, Conn. 

The only economical and practical Gas Engine in the 
market is the new " Otto " Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Pulverizing Mills for all hard substances and grinding 
purposes. Walker Bros. & Co.. 23d & Wood St., Phila., Pa. 



NEW BOOKS AND PUBLICATIONS. 

Leffel's Waterwheel Book. Springfield, 
Ohio: James Leff el & Co. 1879-1880. 

The James Leffel turbine water wheel may fairly be 
accounted one of the great prime movers of American 
mechanical industry, there being over 8,000 of them in 
successful use, giving nearly 500,000 horse power. One 
recently built for a mining company runs under ahead 
of 300 feet, the highest head thus far utilized in this 
country. The descriptive book in hand is a new and 
improved edition, handsomely printed and full of in- 
formation of use to owners of water powers of every 
description. 

Illustrated Manual of the Bookw alter 
Engine. Springfield: James Leffel & 

Co. 
The manual of the Bookwalter Engine is more pro- 
nouncedly a descriptive price list. It is fvvorth consult- 
ing by any one contemplating the purchase of a small 
portable engine and boiler. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) S. T. C. asks (1) for directions for 
making a good ice box. A. Make the box and cover 
with hollow walls, which may be simply filled with air. 
The cover should fit well, and the box should be lined 
throughout with zinc. 2. Whichmakes the best of the 
following: Three thicknesses of good board or two 
thicknesses of board filled in with charcoal? A. The 
latter. 

(2) L. e H. asks: Is it possible to well 
metallize by galvanoplasty, a large piece of clay or 
terra cotta work, such as a bust, natural size, or a group 
or statuette, and if so please let us know if there is a 
more efficient way to prepare it than the use of plumba- 
go? A, It is difficult to impart a uniformly adherent 
coating of metal on such ware. A good method is to 
coat the ware with a varnish composed of shellac 6 
parts, boras 1 part, boiling water q. s. to form a thick 
sirup. When this is nearly dry it is thickly and uni- 
formly coated with a metallic bronze powder and thor- 
oughly dried to about 110° Fah., before suspending in 
the " striking " bath. It is essential that the first film 
be thrown on expeditiously. After plating the articles 
may be placed for a short time in water heated to about 
200'' Fah. 

(3) G. A. H. asks: 1 Will the gravity bat- 
tery keep best on an open or on a closed circuit? A. The 
closed circuit is best. 3. Will tin on one side of the 
copper spirals make any difference? A. There should 
be no tin on the copper. You may remove the tin by 
heating the copper red hot and plunging it into water. 

(4) H. H. C. asks : 1. Can two or more of 
the electric machines described in No. 161, Scientipic 
Amekican Supplement, be worked together to advan- 
tage by foot power? A. No, it is not an easy matter to 
drive a single one. 2. Should the wires of the first con- 
nect with the magnet of the second? A. The wires 
mightbeconnectedin this way, but it would be better 
to make a single machine of double the size. 

(5) C. B. B. asks: 1. How can I polish 
fancy woods? A. Take rather thick alcoholic shellac 
varnish 3 parts, boiled linseed oil 1 part, shake well to- 
gether before using. Apply with a rubber and rub 



briskly until the varnish is hard and bright. 2. Could 
not a boat only large enough to carry one person be run 
by clockwork, and if not, why? A. Yes, but it would 
economize power by applying it directly to the propel- 
hng mechanism. 3. I intend makmg: a barometer; 
how can I make the scale and have it correct? A. 
The barometer scale is simply a scale of inches, divided 
into tenths. 

(6) H. R. M. asks the process by which 
the gloss is produced upon photographs, and whether the 
same process can be employed with what is termed 
heliotypeg or artotypes, as published in some of the 
illustrated papers of New York, and if not, explain the 
means employed; also please state the ifference between 
the two latter named terms. How can arte or heliotypes 
be mounted on cardboard suitable for albums? A. For 
albumen prints the warmed burnishing press used by 
photographers is all that is required, we believe. A 
rather weak solution of white wax in absolute alcohol 
is sometimes used as well for artotype or heliotype as 
for ordinary solar prints. It is simply sponged over the 
mounted print, which is then passed through the warm 
burnishing press, by which the fine gloss is imparted. 
Solution of bleached shellac in alcohol (1 to 10) is also 
occasionally used. Good starch paste is very generally 
used for mounting. For a description of heliotype pro- 
cesses consult Vogel's " Chemistry of Light and Photo- 
graphy." The artotype process so-called was patented 
by Johann B. Obemette, of Munich, in 1878 (208-14). It 
consists in forming first on a transparent or non-trans- 
parent plate a coating or film of albujnen and soluble 
glass, and adding to this the sensitive film. The first 
coating is composed of : albumen 7 parts, soluble 
glass 3, water 8. The second or sensitizing bath is 
composed of: gelatine 50 grammes, fish glue (isinglass) 
50. ammonium bichromate 15, water 1 liter. Filter for 
use. 

(7) O. E. P. writes : In your issue of June 
21, " Notes and Queries," (30), D. J. W. asks for a re- 
ceipt for blue writing ink. I make it by dissolving the 
common preparation sold in every grocery, known as 
"Sawyer's washing blue," in clear water. It dissolves 
instantly, does not give much trouble by thickening, and 
never fades. Any desired shade may be had by varying 
the quantity of water. I have used it for measure lines 
on mechanical drawings made 10 years ago, and it is as 
bright now as when put on. 

(8) O. A. R. asks: 1. Has there ever been 
an invention made to work two telegraph instruments at 
once onthe same line? A .Yes, and it is common to trans- 
mit four messages simultaneously over a single wire. 2. 
How can I take the rust off the brass of an instrument? 
A. You should remove it with fine emery paper or 
crocus cloth or paper. 3. How many jars will it take 
to run telegraph line with a loop of 1,800 feet wire — 
900 each way, size of wire No. 18, soft iron? A. It de- 
pends altogether on the resistance of your instruments. 
No. 18 wire is too small; use No. 10. 

(9) C. A. Y. asks if gutta percha and India 
rubber can be dissolved and mixed by boiling together 
in any liquid. A. Caoutchouc and gutta percha are both 
quite soluble in naphtha, benzole, and carbon disulphide. 
The latter, when mixed with about six per cent of ab- 
solute alcohol, is one of the best solvents. The solution 
18^ performed in the cold (best in the open air), as it 
would not be safe or economical to heat these volatile 
and inflammable liquids. Exposed to the air the solu- 
tions soon evaporate, leaving the gums in their original 
condition. 

(10) B. M. asks how many Tom Thumb 

batteries, made in the manner described on page 101 of 
the Scientific American Reference Book, would it take 
to raise Yz inch of No. 40 platinum wire to a red heat. A. 
About forty. 

(11) W. W. B. asks: What can I use to re- 
move rust from small watch pinions that will not cause 
the pinion to rust after applying? A. Soften with oil 
and apply alittle emery flour. 

(12) S. T. asks (1) if water becomes purified 
by freezing. A. Water is purified from most contami- 
nating substances by crystallizing (freezing). 2. Will 
it purify itself by running afew miles? A. It depends 
verymuchupon the nature of the soil orbed; over a 
gravelly bed, usually yes. 

(13) W. J. R. writes: In your answer to 
query No. 36, to "Student," page 380, current volume, 
June 14, you say his engine 8x12 in. is " badly propor- 
tioned " to produce the power estimated by him, namely 
'"100 lb. pressure, 100 revolutions— 24*5 horse power." 
Will you please state why ? A. Because of the loss at 
every stroke by the clearance and waste spaces. 

(14) B. P. C. writes: I am running an en- 
gine of about 6 horse power, 8 inches stroke, driving 
wheel 30 inches, makes 200 revolutions per minute, belted 
to a 48 inch wheel on shaft which makes 130 revolutions 
per minute. Am about to change to an engine of 
13 orse power, 12 inches stroke, with driving wheel 
of iS inches. What size wheel do I want on shaft, and 
what number of revolutions of engine, to produce the 
same result, namely, 130 revolutions of shaft? A. If 
you run your new engine 130 revolutions per minute 
you need not change your wheel; as you have equsil 
diameter on both shafts, the driven shaft will run same 
speed as the engine. 

(15) ''Medicus" asks: When water and 
otherbodies are freezing, heat is given out, and when 
water or the same bodies are thawing, cold is given out. 
Some of our elementary text books upon natural phi- 
losophy teach this. Is it true, and what is the modus 
operandi f A. Condensation is accompanied by an 
elimination of heat; liquefaction by an absorption] of 
heat (from surrounding bodies). Consult Professor 
Tyndall's "Heat as a Mode of Motion." 

(16) W. M. writes: In nearly all works re- 
ferring to the computation of indicated horse power of 
steam engines from indicator cards of the same, the 
rule for finding the mean effective pressure during any 
stroke of piston assumes that the back pressure during 
that stroke is shown on the same card as shows the 
initial pressure. Should not the pressure on the oppo- 
site side of piston be obtained forthe opposite card, and 



the mean effective pressure computed therefrom? A. 
Yes. 

(17) W. H. M. asks: 1. Is it necessary to 
level an engine (portable) both ways, across and par- 
allel with the valve seat? A. No, the necessity for 
leveling is that the heating surfaces of the boiler may 
be properly covered. 2, In lining up a cylinder of a 
portable engine, where the slides are attached to the 
front cylinder head, how would you line It up— line 
the shdes or the other parts first? A. Line everything 
by the center line of the cylinder in one direction, and 
by center of shaft in the other. 3. Would it be neces- 
sary to have front cover upon the cylinder and then 
stretch line? A, No. 

(18) J. G. writes: F proposes to put a wind- 
mill wheel on an ordinary hand car and gear it from said 
wheel, and contends it will propel the car against the 
wind, size of wheel optional. Opposition say no. Please 
decide. A. F is right, if he uses properly proportioned 
gearing, but the speed will be low. 

(19) G. A. D. asks for the process of mak- 
ing lime water. A. Agitate an ounce of pure caustic 
lime in a pint bottle nearly filled with water, and after 
the lime has subsided decant the clear supernatant 
liquid. It must be kept in well stoppered bottles. 

(20) J. R. L. asks: What is the best way 
to get water up a hill 28 feet rise and 60 feet distant? 
If suction pump, what size? We want water to supply 
steam engine on top of hill A. You can use a pump 
driven by your steam engine, or if you have a sufficient 
reservoir on top of the hill, a pump driven by a wind- 
mill. Size of pump depends upon the quantity of water 
you wish to raise. 

(31) J. D. M. asks how to test water to as- 
certain if there is lead in it. A. Evaporate a sample of 
the water nearly to dryness, and mix the remainder with 
a small quantity of sulphureted hydrogen water (hydro- 
sulphuric acid). The formation of a precipitate or of a 
dark precipitate or cloud indicates lead. 2. To find out 
whether there is any decaying substance in my well? A. 
Treat one sample of the water with a cold saturated so- 
lution of tannic acid, another with enough dilute solu- 
tion of potassium permanganate to produce a faint color; 
if a slight gelatinous precipitate forms in the first, even 
after 24 hours' standing, or if the latter quickly loses the 
color imparted by the permanganate, the watci should 
not be used. 

(22) A. M. writes: It is stated that in a 
boiler (with all the flues and crown sheet covered with 
water) where the fire is direct and intense the water 
assumes a spheroidal form and is not in contact with.the 
plates at all. It is said that the master mechanic of 
some Eastei'n railroad had proved it by inserting a small 
pipe in the smoke arch end of a locomotive until it 
reached the flue sheet of the fire box, and nothing issued 
but blue steam, and he got no water until he drew it 
away from the flue sheet for half an inch, and in another 
case a pipe was introduced through the top of return 
flue boiler until within three eighths of an inch of the 
bottom sheet, and upon opening the cock a small quan- 
tity of water (that had stood in the pipe) came forth and 
then nothing but steam, nor did he get any more water 
until he removed the lower end of the pipe three quarters 
of an inch from the bottom of the boiler. It does not 
look likely. What is your opinion on the matter? A. 
This is a point that must be determined by the tempera- 
ture of the fire and the conducting power of the metal. 
That the water can be driven from the metal surface has 
been frequently shown, but it does not occur under the 
ordinary conditions of a steam boiler, except when so 
badly designed that there is no proper circulation. In a 
locomotive boiler too small for its work and forced by a 
Bharp jet the repulsion may occur. 

(23) F. W. B. asks: 1. Would an engine 
3xl>^ (three by one and a half) inches be large enough 
to run a boat fifteen feet long by thirty inches in width? 
How large a boiler would it require? A. Yes, at a mod- 
erate speed. 2. Would a boiler made of No. 17 copper, 
with 4 2-inch flues, made on the vertical plan, furnish 
sufficient steam? A. No. 3. Which is preferable for 
running on creeks and other shallow places, a screw or 
paddle wheel? A. For so small boats a screw running 
partly out of water. 

(24) F. T. asks: Should any kind of oil he 
used on belts for elevators or driving machinery: if so, 
what kind? A. Neat's foot oil. 

(25) G. O. L. D. writes: I have some soft 
rubber and " gold rags," containing gold leaf. By what 
process can I get the gold out of the rubber and rags? 
A. Incinerate on a hot iron plate, mix with about 2-3 its 
weight of a mixture of equal parts salt and carbonate of 
soda, and submit to a white heat in a Hessian crucible for 
about twenty minutes, adding a small quantity of niter 
occasionally; cool in the crucible— the button will be 
found at the bottom. 

(26) T. H. K. writes that he has discovered 

that smoking coffee will cure consumption. [The active 
alkaloid (caffeine) incoffee suffers more or less complete 
decomposition under the circumstances, but the pro- 
ducts yielded have little or no therapeutic value in this 
connection, as far as known. Smoking coffee berries 
will not cure pulmonary consumption, though it would 
doubtless prove a comparatively harmless if not pleasant 
substitute for tobacco.] 

(27) C. H. M. asks: Why are not electro- 
magnetic machines used instead of galvanic batteries 
for telegraphing purposes? Can they not be so used? 
A. They are largely used for private lines. 

(28) E. K. asks how to coat whitening and 

give it a gold color so that it can be burnished and leave 
somepartsmatt or dead gold color? A. Coat with gold 
size, and when this is nearly dry, apply gold leaf or a 
suitable bronze powder. 

(29) E. H. asks for a recipe for removing 
the gloss imparted to fine diagonal cloths after they are 
shghtly worn. A. The glossiness cannot be perma- 
nently removed, since it is due to the loss of the nap. It 
may be temporarily remedied by the use of a little am- 
monia water. 
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(30) W. H. asks: What is the process of 
making sdid emery wheels, and if there is more than 
one process, and if they are patented? A. Many of the 
best wheels are cemented with vulcanized rubber, 
borax, or zinc chloride (or oxychloride), and barium car- 
bonate; other materials, such as feldspar and clay, 
allialine silicates, litharge and japan, shellac, and other 
lesinous and gummy matters, albumen and lime, etc. 

(31) G. A. W. writes: I am working at elec- 
trosilver and gold plating, and as it has been some years 
since I worked at it, my memory has failed me in some 
things. 1. My solutions (silver) striking and plating 
are composed of the following: namely, striking to 1 
gallon of water, % ounce silver (chloride), ] lb. cyanide 
potassium (fused), 4 ounces of sal soda. Plating to 1 
gallon water, 1 ounce silver, % lb. of cyanide potassium, 
4 ounces of sal soda, and a little white caustic potash in 
each. Now I would like to know if these are all the neces- 
sary ingredients; if not, please enlighten me. A. Yes, 
the soda and potash are not essential. 2. If bisulphide | 
carbon will make silver solution plate bright, will it an- 
swer for gold; if not, what will, and how used? How 
are the various colors obtained? A. No. See article on 
page 2540, No. 160, of Scientific American Supple- 
ment. 3. What preparation is used for coating work to 
be sectional or spot gilt, and how prepared and removed? 
I have been using asphaltum, but in removing it with 
turpentine it has a tendency to stain the work and will 
not work well in the solution either hot or cold. A. 
Asphaltum varnish or paraffme. 4. I am using Smee's 
batteries for plating. I see some account of carbon 
sheets being substituted for the platinized silver: are 
they immersed in the same liquid (diluted SO3), if so are 
they cheaper and less trouble? A. Yes. 5. What acids, 
and the proportions, used to dissolve platinum, and can 
a sheet of silver be coated by being merely passed 
through the hot solution? How is the best and most per- 
manent way of platinizing silver sheets? A. Hydro- 
chloric acid, 3 parts; nitric acid, 1 part; heat to about 
160° Fah. Attach the clean plate to the zinc pole of a 
weak battery and immerse in the cold solution some- 
what diluted. 6. InmyBunsen batteries I use nitric 
acid in the porous cups with the carbons, am I right? 
A. Yes. Solution of potassium bichromate and moder- 
ately strong sulphuric acid solution may be advantage- 
ously substituted. 

(32) H. F. G. asks: 1. What is the weight 
of a bushel of bituminous coal? A. 76 to 80 lb. 2. 
How much water will a bushel of such coal evaporate 
burned in an ordinary locomotive furnace? A. Ordi- 
narily from 6 to 73^ lb. per poujid of coal. 

(33) E. J. O. asks: What will remove coal 
tar from hair cloth, such as chair bottoms, without in- 
juring it? A. Naphtha, benzole, or carbon disulphide. 
Use a etifE brush if necessary. 

(34) A. TJ. L. asks: 1. Would the rail of a 

railroad track make a good conductor for a telephone 
for reasonable distances? A. No. 2. Must the wires 
leading into the house be insulated? A. Yes. 3. What 
kind of a battery is the best, say for a distance of three 
or four miles, andhow many cells of same? A. No bat- 
tery is requisite. 4. I have recently seen such articles 
as glass and porcelain cemented together so as to sus- 
tain a weight of several hundred pounds, by a cement 
sold under the name of stratina, or London cement. Can 
you tell what its composition is? It seems to be very 
effective. A. Dissolve glue in warm strong acetic acid 
to form a sirupy solution. 

(35) H. H. W. asks (1) if brick is ever used 
in covering locomotive boilers? A. No. 2.1f not, please 
give the liame of some cheap covering that would do. 
A. Asbestos covering; a mixture of clay and cow hair; 
or hair felt, or even old carpets or blankets. 

(36) W. H. W. asks: Will sound travel 
faster in a dense than in a rare atmosphere, and why? 
A. The velocity of sound is not materially affected by 
tbe density of the air. Its intensity is diminished by 
increased atmospheric density. It has been determined 
that the velocity of sound decreases with the tempera- 
ture about 1*1 feet for every degree. 

(37) G. C. asks: 1. Please give me a rule 
for compounding gear for a lathe. 
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T representing the number of 



ieeth in traverse screw wheel; S, number in stud 
wheel gearing inmandrel; /, numberin wheel uponman- 
dr(d, and t\ number in gearing upon stud pinion, gearing 
in T; I, number of threads per inch upon traverse 
screw; N, number to be cut. 2. Please tell me how to 
make a cheap telephone. A. See full directions for 
making telephones in Supplement, 142. 

(38) J. H. W. asks: Can you inform me 
why a hazel switch will turn in the hands of some per- 
sons, who claim to be able to discover water or mineral 
by this means? A great many declare that it will not 
turn. I used to think so myself until I tried it last sum- 
mer, and found that there were certain places in which 
the rod would turn in spite of me. I held it so tight that 
the bark peeled off. I cannot account for it myself, and 
have been laughed at for asserting that there is some 
truth in the claims of men who call themselves diviners 
until I am tired of it. Have never seen the matter ex- 
plained. A. The rod is moved by the voluntary or in- 
voluntary muscular action of the hands of the operator, 
and not by any mysterious external influence, as many 
suppose. 

(39) C. C. A. asks how to make a com- 
pound with which to insulate wire. A. Shellac varnish 
will do very well, providing the wire is wound before 
ttie varnish becomes thoroughly dry. 

(40) J. A. W. writes: I would inquire 
through your paper of the M.Ds. if a connection be- 
tween the aorta and pulmonary artery where they cross 
is common. I found in examining the heart of a calf 
that was sold in market for veal a phenomenon of this 
kind; if it occurred in one instance might it not in 
another, and what would be the physical results of such 

. a case? The opening was as large as the carotid artery; 
no appearance of any valves, but the tissue was very 
thick and firm. 

(41) Y. & O. ask: 1. How ought a cheap 
ice house to be built on top of groimd? A. See Sitpple- 
MENT9 55, 59, and lit). 2. How can I construct a light- 
ning rod which willanswerallihepurpoees, and costless 



than those sold by dealers? A. See p. 348, (10), current 
volume of the Scientific American. 

(42) W. B. W. writes: Seeing an article in 

Scientific American by Dr. Rollin R. Grigg, of Buf- 
falo, N- Y., I ask for information f' The Cause of Con- 
sumption "): What will heal the mucous membranes 
and the stopping of the waste of albumen? A. The 
author of the article referred to has kindly given us the 
following: There is no one medicine that can cure all 
cases of irritated and abraded mucous membranes and 
stop the waste of albumen. A variety of remedies is 
required to do this, in the different cases, and the treat- 
ment must be governed to a great extent by the peculi- 
arities of constitution, and by the condition and the 
symptoms of each patient at the time the case is taken 
in hand. Furthermore, this is a diseased condition, 
where every case should be under the care of an edu- 
cated, judicious physician, as much as severe cases of 
typhoid fever, diphtheria, o r any of th e other most in- 
tricate diseases. I will say, however, forthe encourage- 
ment of all, on this now almost hopeless subject, that 
there is a series of most reliable physiological facts 
bearing directly upon the curability of all cases in the 
first stages, and which shows that of all tissues the mu- 
cous membranes are the most quickly and easily healed 
of any by proper treatment. 

(43) E. W. C. writes: The screws in our 
cheese presses are 1% of an inch, in diameter. From 
the center of the screw to the end of the lever it is 2 feet 
and 5 inches. Five turns of the screw move it 1 inch. 
How many pounds pressure will 150 pounds weight ap- 
plied to the end of the lever produce? What is the rule 
for finding it? A Theoretically, 136,800 pounds, hut 
there should be a large deduction for friction. The 
weight (150 pounds) X distance moved through (76 feet 
= 912 inches) divided by distance through which the 

150 X 912 
screw moves (1 inch) . = 136,800 pounds. 

(44) H. H. asks: 1. Would it be possible or 
practical to run a small light boat, say 2>i feet wide, 12 
feet long, with a spring motor similar to those used for 
small toys? A. Yes, but the power required to wind up 
the springs had belter be applied direct to oars. 2. 
Could an electric engine be used instead of the above, 
how would the cost compare with steam engine? A. 
Yes. The cost of the electric engine would be greater 
than that of a steam engine, and the coat of running it 
would be about fifty times as much. 

(45) J. T. asks (1) how saw blades are tem- 
pered. A. They are usually heated in a reverberatory 
furnace and hardened and tempered in oil. 2. Can tem- 
per be taken out by heating a saw in the fire? A. Yes, 
but the saw will be ruined. 3. Where an iron mandrel 
runs in wooden bearings, what kind of wood is best for 
bearings? A. Hard birch or maple. 4, Which is best, 
pine or hickory? A. Hickory. 

(46) O. L. P. asks: Will it require more 
power to work an elevator perpendicularly than it will 
to operate a similar one on an inclined plane at 45 degrees ? 
If so. what is the rule to find difference of power re- 
quired? A, The power will be the same, not taking 
friction into consideration. 

(47) Y. A. N. asks for the size of steam 
ports in a cylinder 3 by 3 inches. Is 3-16 by 1J4 inch too 
large? A. 3-16 by 1 inch is sufficient. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J. N. J.— The sample of ore is quite rich in copper 
(copper glance) and contains also traces of silver. A 
chemical analysis or assay will be necessary to ascer- 
tain the proportions of these and the value of the ore. 
The property is valuable.— H. J. P.— 1. A serpentine 
rock— it contains no copper. 2. Talcose slate.— C.H.M. 
—It is quartzlte. 
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INDEX OF INVENTIONS 

von WHICH 

Letters Patent of the United States were 
Granted In the Week lilndlns 

June 10, 1879, 

AJfB EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Ammonia, making sulpliate of, H. Grouven 216,323 

Animal trap, W. McArthur 216,430 

Animal trap, F. W. Milby 216,287 

Auger, eartli, A. It. Botsford 216,372 

Automatic ventilator, F. J. Crouch 216,313 

Axle, vehicle, B. D. Ives 216,276 

Bag fastener, G.Ernst 216,386 

Bags, etc., compound for preventing the destruc- 
tion or rotting of, E. Osgood 216.290 

Baling press, F. J. Gardner 216,392 

Baling press, I. T. Mclntyre 216,431 

Balls out of leather scraps, etc., machine for mak- 
ing. 8 Brown 216.306 

Basket splint, I. P. Wilcox (r) 8,747 

Beehive, J. Truax 216,475 

Blacking box, G. C. Furman 216,390 

Blast furnace tops, apparatus for opening and 

closing, J. Thomas (r) .••• 8,761 

Boiler furnace, steam, C. D. Smith (r) 8,750 

Bolt blanks, etc., machine for rounding iron for, 

O. W. Stow 216,469 

Book cover, C. Bcihard 216,318 

Book, etc., holder. Young & Goeller 216,484 

Boot, M.M. Clark... 216,309 

Boot and shoe, rubber, F. B. Hall 216,269 

Boot and shoe sole, J. W. Clarson 216,380 

Bottle stopper fastener, W. P. Ayres 216.261 

Bottling machine, J. J. Allison 216,367 

Bread for baking, setting, R. Adam 216,300 

Brush, blacking, B.N. Andrews 216,301 

Brush head, A. SUafflier 316.296 



Brushes, vulcanized rubber face for metallic. 

B. A. Hill 216,408 

Buggy sulky attachment. A. H. Morse 216,436 

Button, C. Brandt 216,266 

Caboose for freight cars, C. L. Hey wood 216,403 

Cake machine, J. W. & A. Ruger 216,461 

Car coupling, S. H. Lasswell 216,420 

Car coupling, J. G. Stigers etal 216,366 

Car doors, weather strip for, J. L. Towne 216,473 

Car moving device, W. B, N ewlon 216,441 

Car replacer, A. Rutherford 216,350 

Car starter, C. L. Heywood 216,407 

Car step, C. L. Heywood 218,405 

Cars upon the track, replacing, C. L. Heywood. . . 216,404 

Carding engine feeder, W. C. Bramwell 216,373 

Carpenter's combination tool, Gifford & Alden 216,267 

Carriage top brace, C. F. Odell 216,343 

Carriag e top, child's, L. Schmetzer 216.462 

Chain link, E. W. Skinner 

Churn, J. Ij. Sprague 

Churn dasher, M. Ray 

Cider mill, R.C.Darrow 

Clothes mangle. J. S. Fox 218.320 

Coin blank reducer, F. X. Cicott 216,308 

Collar, horse, S . D. Reynolds (r) 8,746 

Collodion, solid, Trlbouillet & De Besaucele 216,474 

Compressing apparatus, F. J. Wehner 218,364 

Corn separator, Indian ,T. R. Taylor 216,472 

Cornice truss, window, J. VV. Campbell 216,376 

Cradle, V. A. Menuez 216,433 

Cuffholder, C. P. Doring 216,383 

Cultivator, II. S. Mead .. 216,283 

Cultivator, G.W. Peterson 216,449 

Dental engine, W.H.Gates 216,321 

Desk, school, O. D. Case 216,307 

Door sheave, sliding, A. G. Safford — , 216,361 

Drawing apparatus, perspective, G. Kosquist 216,460 

Drilling machine, C. VV. Coe 216,381 

Drilling machine, metal, E. VV. Fawcett 216,264 

Egg carrier, G. M. Huston 216,413 

Elastic fabric, VV. E. Jefferson 216,32S 

End gate, wagon, A. M. Smith 216,464 

Extension table, J. Stephens 216,467 

Feathers for dusters, preparing, G. M. Richmond. 316,366 

Feed water heater, S. G. Munn 216,439 

Fence, W. H. Seat 216.353 

Feifceand gate, chain, S. June 216,417 

Fence, barbed wire, N. G. Ross 218,294 

Fence post, E. L. Case 216,378 

Fence wire, barbed, P. Swan 216,368 

Fermenting vat, F. Li'tmann 216,336 

Fertilizer distributer, T. J. Carter 216,377 

Finger ring adjuster, C. H. Wells 216,493 

Fire kindling blocks, machine for dipping and 

coating, R. B. Whitzel 216,480 

Flower pots, making, B. A. Couch 

Garment pattern, J. H. Brooke 

Gas Hxtures, brake for extensible, J. McHenry 

Gate, O. r. Fuller 

Gate, H. Petry 216,447 

Glove, swimming, C. Primbs 216,453 

Grain, nuts, etc., cleaner, J. Johnson (r) 8,749 

Gun lock, C. B. Best ...'... 216,370 

Gun machine, W. Gardner 216.266 

Hame attachment, J. Hudson (r) 8,748 

Harness box loop, Briehtman & Burrell 316,256 

Harrow, A. F. French 216,387 

Harrow, spring tooth, A. S. Baker ' 216,302 

Harvester reel, J, F.Appleby 216.263 

Hat brims, curling, R. Bickemeyer 316,319 

Hats, stiffening, A. Solmans 216,488 

Hay, straw, and fodder cutter, G. T. Murray et al. 216,486 

Hinge, W. H, Hart 216,399 

Hog holder, \Vilson& Baker 216,482 

Hog ring and ringer, A . St. Mary 216.463 

Hoisting machine, endless chain, T. A. Weston. . 216,398 

Hose support, B.S.&S. M. Hints 216.409 

Hot bed sash ventilator, E. C. Seaman 216,487 

IlydrauHc elevator, H. Snowden 216,466 

Hydraulic lift, W. B. Hyde 216,336 

Hydrocarbon furnace, B. S. Robertson 2 6,459 

Hydrometer, Blattner & Adam 216,334 j 

Ice implement, D. N. B. Coffin 216,310 

Insect exterminator, J. Z. Walker 216,476 

Ironing board, bosom, C. W. Hilton 216,274 

Ironing stand, H. B. Summers '. 216.297 

Journal bearing, car axle, G. R. Meneely 216,286 

Knitted hood, F. W. Henson 216,402 

Knob, door, G. Jones (r) 8,743 

Ladle tor pouring metals, F. Shickle 216.354 

Last, G. M. Wells 216,491 

Latch, J. W.Day 216,316 

Lock, J, J, Dlnnan,.. 216,260 

Locomotive engine, VV. B. Hosford 216.275 

Lubricator, D. P. Baldwin 216,303 

Magnetic separator. Cook & Thayer 216.358 

Measurer and saver, liquid, C. Pfanne 216,460 

Mechanical movement, S. Y". Love 216,425 

Medical compound, B, G , Du Rette 216,317 

Medical compound, C. Heaton 216,401 

Medicine, veterinary, N. & A. Rosenthal 216 348 

Metallic can, G. H. .& J. H. Perkins (r) 8,744 

Meteorological instrument, A.J. Myer 216,440 

Middlings separator, C. F. Keller 216,333 

Mining flume, portable, Howe & Walte 216,325 

Musical instrument attachment, Matthews & 

Richardson ! 216,429 

Napkin holder, L. S. Weed 216,478 

Necktie, W. A. Laverty 216,481 

Newspaper folding machine, C. Kahler 216,383 

Nut and collar, sectional. B. M.Morgan 216,338 

Nut lock, L. Spain 216,489 

OtEal, treating, W. Adamson (r) 8,741, 8,742 

Oiling vessel, E. T. Jones 216.416 

Overcoat, W. Sweatman 216,359 

Packing, steam, G. C. Phillips 216,451 

Paper box machine, Strteby & Rankin 216,357 

Pessary, voltaic, J . J. Looney 216,281 

Photographic background, L. Moberly 216,435 

Pianoforte music rack, G. W. Lyon 216,428 

Picture frame back brace, J. RIed 2 16,347 

Planter, corn, C . G. Everet 2i6,386 

Planter, com, J. Selby 216,296 

Planter, corn, T. F. Tanner 216,471 

planter, hand seed, R. E. Lewis 216,423 

Plow, Harrington* Merrill 216,211 

Plow attachment, sulky, M . Brown 216,375 

Plow, hill side, G. VV. Peterson 216 448 

Plow, sulky, T. E. Jefferson 2i6,416 

Plow, sulky, B. W. Newton 216,442 

Plow, swivel, Nourse &Howe 216,443 

Plumber's trap, J. K. Miller 216,288 

Potash from ashes, separating, J.&R.H.Woodrum 216,483 

■ Preserving compound, H. Jannasch 216,414 

■ Printing machine, plate, A , Hamilton 216,397 

Printing machine, plate, K . Hewitt 216,273 

Propelling apparatus, vessel, A. B. Tangen 216,470 

Pump, C. E. Drake 216,.384 

Pump bucket, chain, J . P . Secord 216,463 

Pump, oscillating, D. Palacios 216,444 

Radiator, steam. W. M. Fuller 216.389 

(Radiator, steam, T. P. Hardy 216,100 



Radiator, steam, C. Hart 

Gag engine, W. H. Russell 

Railway frog, P. Haley 

Railway signal light, C. L. Heywood 

Railway switch operator, II. Green way 

Rein holder for vehicles, L , Grape.. 

Rock and coal driller, T. E. Morpeth 

Rope reel. A. C. Mason 

Rotary engine, A. Lesperance 

Rotary engine, A. Noteman 

Ruching for decorating rooms, G. VV. Kingsley... 

Saddle, harness, A. Gilliam 

Saddle pad, harness, J. F. Knorr 

Safety pin, P. Miles 

Saw, drag, W. S Brewer 

Scaffold, A. Metz 

Scaffold, G. VV. Potter 

Screw, jack, S. C. Megill 

Seal lock, N. W. Palmer 

Sewing machine. T. W. Morrison 316.'..'89, 

Sewing machine button hole attachment. A, M. 
Leslie 

Sewing machine trimmer, C. M. R. Glanvllle 

Sheet metal can body maker, H. Miller 

Shingle sawing machine, B . P. Penney 

Shoe shanks, machine for forming metallic, II. H. 
Jenkins 

Shoe shanks, machine for shaping metallic. H. H. 
Jenkins 

Shoe upper, J. Brown 

Showcase, O. H. Blood 

Smoke stack and spark arrester, locomotive, W. 
M. K. Thornton 216.362, 

Smut and brush machine for cleaning grain, 
J.M. Gait 

Snowplow.E. W, Harrison 

Soles to uppers, machine for uniting, A.J.Wilbur 

Spider. J. M. Reed 

Spinning ring, H. L Pierce 

Spool blank maker, Johnson & Burns 

Spring and dead bolt, V\^ . A. Nettleton 

Stamp type, holder for hand, J. Murdock, Jr 

Steam boiler covering, T. Merriam (r) 

Steam bolter covering, J. C. Reed (r) 

Steam for heating, etc., apparatus for supplying, 
T. Miller 

Steam or water motor, R. H. Atwell 

Stone handler and setter, E, J. Leyburn 

Stove and range top center piece, W. Morand 

Stove doors, mica holder. for, M. P. Low 

Stove fender, H. Terstegge et ai 

Suspenders, II. Andres 

Syringe, J. H. Guest 

Tappingmains.devicefor, Chapman & Hawthorn 

Telegraph, printing, J. A. Hitter, Jr 

Thill coupling, A . Hard 

Thill coupling, M. H. Risser 

Thill coupling jack, B, Eberly 

Thill coupling loop, H. K. Porter '. 

Thill support, vehicle. Pitcher & Young 

Thimble, E. F. McCartney 

Tidy holder, H. Wellington 

Tilting gate, R. L. Dawson 

Tire bending machine, J. F. Bender 

TDbacco steamer, leaf. A, Robinson 

Tobacco maker, plug, W. A Ford 

Tombstone from potter's clay, \V.P.& w.DLoyd 

Tongs, seaming, G. Peacock 

Torch, flre kindling, J. P. Welshans 

Tiack clearer, steam, Kindermann & Reiblein 

Tubing upon shafts or spindles, machine for plac- 
ing elastic, R. B, Ewing 

Tug coupling, P. B. Hirsch 

Umbrella, Z. Walsh 

Valve, rotary, W. Redmond 

Vehicle spring, J. H. Sanderson 

Vehicle wheel, L. B. Lawrence 

Ventilating buildings, air heating and cooling ap- 
paratus for, W. Pickhardt 

■Ventilation for mills, etc., V. P, Harris 

Vessels, ballast log for, C, Liparelli 

Wagon brake, automatic, W . A. Yeatts 

Wagon, dumping, L. Jarman 

Wardrobe hook, L. F. Ward 

Water closet, H. H. Cralgie 

Water meter, rotary, E. c. Terry 

Water wheel, A. B. Couch 

Weather board gauge, J. Allison 

Well rig, oil, G. Corbett 

Wharf, S. Howell 

WhlfBetree center, plate, U.K. Porter 

Windmill, F. M. Wilson 

Wood working machine. E. & J. Jackson 



, 216.S34 
216,349 
216,268 
216,40ff 
216,395 
216,391 
216,437 
216.485 
216,280 
216,342 
216,278 
216,393 
316,419 
216,337 
216,374 
216,433 
216,298 
216,284 
216,445 
216,339 

216,422 
216,323 
216,431 
216,344 

216,330 

316,339 
216,306 
216,371 

216,363 

216,391 
216,273 
216,299 
216,346 
216,345 
216,331 
216,341 
216,340 
8,745 
8,762 

216,286 
216,369 
216,334 
216,438 
216,436 
216,361 
216,368 
216,396 
216.379 
216,411 
216,270 
216,458 
216,262 
216,291 
216,453 
816,336 
216,365 
216,315 
216,254 
116,293 
216,266 
216,427 
216,446 
216,479 
216,418 

216,263 
216,410 
216,490 
316,457 
216,352 
216,279 

216,452 
216,398 
216,424 
216,493 
216,327 
216,477 
216,312 
216,360 
216,382 
216,252 
216,259 
216,412 
216,454 
216,481 
216,277 



TRADE MARKS. 
Canned fruits, vegetables, oysters, and meats, J. E. 

Stansbury 7,407 

Cigars, Kalman Brothers 7,397 

Cigars, C. R. Becker 7,398 

Cigars, cigarettes, and smoking and chewing to- 
bacco, Bondy & Lederer 7,394 

Cigars, cigarettes, and smoking and chewing to- 
bacco. R. C. Brown 7,395 

Cigars, cigarettes, and smoking and chewing to- 
bacco, H. Crandall 7,366 

Cigars, cigarettes, and smoking and chewing to- 
bacco, D. Frankel 7.403 

Fertilizing compositions or compounds, W. Peters. 7,399 

Fresh oysters, J, B. Stansbury 7.406, 7,103 

Lard and tallow for druggists' use, F. K. Edwards. . 7,402 

Silk and half silk goods, B. Niepmann & Co 7,406 

Stringed musical instruments and strings, J. F. 

Stratton & Co 7,401 

Whisky, G. Simmonds 7,400 

Whisky, W. Lanahan& Son 7,404 

DESIGNS. 

Bracelet, H. Unger 

Carriage door fenders, Wiard & Pettlt 

Center piece, S. Kellett 11,833 to 

Eyeglass eases, C. Seeger 

Face plates for locks, R. Christesen 

Font of printing types, R. Smith 

Ornamental funeral plates, C. H. Learned 

Rim lock case, R. Christesen 



Seal presses, VV. E. Banning,^ 

Standards for weighing scares, L. P. Bell 
Tumblers, C. Conrad 



11,237 
11,243 
11,235 
11,242 
11,239 
11,241 
11,236 
11,240 
11,232 
11,244 
11,238 



English Patents Issued to Americans. 

From June 13 to June 17, inclusive. 

Barrel machinery. H. W . Palmer, Brooklyn. N. Y. 
Barrel trussing machinery, H. W . Palmer, B'klyn, N. Y. 
Burnishing machinery. C. D. Rogers, Providence, R, I. 
Clasp, B. Greig, New York city. 
Printer's galleys, T, T. McNlsh, Allegheny, Pa. 

Shrapnels and fuses, H. Berdan, , . 

Skates, G. McCord New York city. 

Wire machinery, C. D. Rogers, Providence, R. I. 
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Inside Pace, each insertion . - - 75 cents a lin 
Back Vagr'if encli insertion- - - - $1.00 a line. 

(About eiprht words to a line.) 
Engramngs 7nay heaa advertisements at the same re . 
per line"^ by measurement^ as the letter press. Admr- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



VALUABLE B 



OOK^, 

kiimi C lBfflical A nalysis, Etc. 

DeKoninck.— Dietz.— A Practical Manual of Chemical 
Analysis and Assaying: As Applied to the Manufac- 
ture of Iron from its Ores, and to Cast Iron, Wrought 
Iron, and Steel, as found in Commerce. By L. L. Ue 
Koninck. E. Dietz, and Robert Mallet. American Edi- 
tion, Edited with Notes and an Appendix on Iron Ores, 
by A. A. l-'esquet. ]2mo, . . . . $2 50 

Kobell.—Erni.— Mineralogy Simplified : A short method 
of Determinintr and Classifying Minerals, by means of 
simple Chemical Experiments in the Wet Way. Erom 
the German of F. Von Kobell, with an Introduction to 
Blowpipe Analysis and other auditions. By Henri 

Erni, M.D. l2mo, $'^50 

Lieber.— Assayer's Guide; Or, Practical Directions to 
Assayers, Miners, and Smelters, for the Testa and 
Assays, by Heat and by Wet Processes, for the Ores of 
all the Principal Metals, of Gold and Silver Coins and 
Alloys, and of Coal, etc. By OscsrM. Lieber. 12rao,¥l 25 
Normandy.— The Commercial Handbook of Chemical 
Analysis ; Or, Practical Instructions for the Determina- 
tion of the Intrinsic or Commercial Value of Sub- 
stances used in Manufactures, in Trades, and in the 
Arts. By A. Normandy. New tidition. By Henry M. 

Noad. lymo S5 OO 

Orton.— Underground Treasures: How and Where to 
Find Them. AKeyfor the lieady Determination of 
all the Useful Minerals within the United States. By 
James Orton, A.M. Illustrated, lymo, . . $1 50 

With— Tables of Qualitative Chemical Analysis. With 
an Introductory Chapter on the Course of Analysis. 
By Ileinrich Will. Edited by Charles t\ Himes, Ph.D. 

8vo $1 50 

Wohler.— A Hand-Book of Mineral Analysis. By F. 
Wohler, Professor of Chemistry in the University of 
GiJttingen. Edited by Henry B. Nason. Illustrated. 

l:3mo $3 00 

IW The above or any of our books sent by mail, free 
of postage, at the publication price. 

Ournewand enlarged CatalogukofPracticat, axh 
SciKNTiFic Books, 96 pages, 8vo; a Catalogue of Books 
on Dyeing, Calico Pkinting, Wkavixg, Cotton and 
Woo[,h:n Manui'actuiie, 4to; Catalogue of a choice 
collection of Pkactical, Soientific, and Economic 
Books. 4to; Listof Bookson Sti'^am and the Steam 
Engis'e, Mechaxks, Machinery, and Engineering, 
4to. List of Important Books on Metalluiigy, M^;T- 
A i.s. S trength OF Matehiaj.s. Chkmk^ai. Analysis, 
Assaying, etc., 4to; two Catalogues of Books and 
Pamphlets on S<^>ciAr, HciENCi<;, Poi>itical Economy, 
BANKM.l'oi'['LATiON,PAri>EiaSM.and kindred subjects 
sent free to any one who will forward his address. 
]1ENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
No. 810 Walnut Street, Philadelphia. 




- ,^ MWHINISTS.CARPENTERS AMATEURS& 
- ' EVERY BRANCH OF MECHANlCMTRADESEND FOR 
CATALOCUE.TAUMANiMffADDEN.PHiLADLPHIft. 
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TEAM ENGINE 
AND BOILERS, 

AVood and Iron Workine: Machinery, 

(Send for circulars , ) 
Geo. M. CLAPp, BELCHER & BAGNALL, 
Manager. Warer; oms : 

40 Cortland Street, N. Y. 



s 



PATENTED ARTICLES, MACHINES, 

etc., manufactured in France according to the Laws by 
the Kociute Antinyme pour I'Exploitation de Brevets, 
11 Rue de Flandrc, Paris, France. References : Mackay 
Sewing Machine Association, Boston, Mass. 



,. BRADFOI!DMILI>(JO. 

/''/i Successors to Jas. Bradford & Cu,, 

Q \ MANUFACTURERS OF 

0. French Bulir Millstones, 
\^/l% rortablo Corn & Flour Mills, 
* K.-f Smut Machines, etc. 

^4' AUo, dealers in Bolting Clitha and 
-y- General Mill Furnisiiings. 

; Office & Factory, 15B W. 2d St. 
CINCINNATI, O. 

J. H. Stewart, Prea. W. R.Dunlap, See. 

B^-PKICE LISTS SE?^T ON APPLICATION. 




$100 



INVESTED, 
EAKHED 



$1,3 6 8 



profit in 13 clays, on a recent tumof the market, by the new 
system of protective time options for operating stocks in Wail 
St. Larger or sujailerinveatmentspay proportionately as well 
or better, by the positive rules for "safety and euceeaa," on 
■which this system is based. It is worthy the closest invtstign- 
tioo of all who desire toinake money more rapidly and secua'eiy 
than by any method ofstock operations hittierto known. Fml 
explanation and much valuable financial information on appli^ 
cation to Messrs ITHAMAR DIBBELI^^&XJU.. 
Bankers and Brokers. 19 UroadPt-.TTY-City- 




Everythinfjtauf^ht required in every-day life. No other 
education so satisfactory. Patronaf^e large. Faculty 
leaders in their specialties. Course 01. study complete. 
Circulars free. L. L. VVILiLIAMS, President. 



Baker Botary Pressure Blower, 




(FORCED BLAST ) 

W arranted superior 1 any 
other. 

WILBEAHAM BEOS. 

2318 Frankford Ave. 

PUILADELPHT ■ 



WARRFN's IMPROVED TURBINE WATER-WHEfc^L. 
Send for reduced price list. 

29 Exchange St., Boston, Mass. 



p^n O A I C Tin- Lamp, Glass, and Oil 
P \J w\ d #\ ■■ K-. ■ S ore; also. Factory for tin 
ware and sheet iron work. Established thirteen years. 
Inquire WM. S. SULGEB, No. 109 Hanover St., Trenton, 
New Jersey. Reason, Hemorrhage of Bowels. 



Pond's Tools, 

Enalne loathes. Planers, Drills, iV.e. 

DAVID W. POND, Worcester, Mass. 
Model Engines. 

Complete seta of 

CASTINGS 

for making email 
Model steam Engines 1 1-2 in. bore. Sin. stroke, price, $4; 
ditto 2 in. bore, 4 in. stroke, price, $10, same style as cut. 
Gear Wheels and Parts of Models. All kinds of Small 
Tools and Materials. Catalogue Free. GOODNOW & 
WIGHTMAN, 176 Washington Street, Boston, Mass. 




BUSINESS OPPORTUNITY. 

$l,'i,000 will buy an established and paying manii'"acttir- 
ing business. AdUresa "Administrator," Newark, K.J. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest ami I^argest Manufncturcrs of the 0]-ig;inal 

SSOXiIID XT XT Ij O .A. 3>r I T ES 

EMEBY WHEELS. 

All other kinds Iinitatiniis and Inferior. Our name is stamped in fuJl upon all our 
standard BELiTING, PACKING, and HOSE. 
_ Address NEW YORK BELTING AND PACKING CO.. 

Emery Wheel. JOHN II. CIIEEVEK, Tieas. NEW YORK. 



BEATTY'S MIDSUMMER HOLIDAY OFFER. 

$96.25 



H 

o 

§4 



Gfreat reduction from former 
pricesf or the Summer months '79. 

In order to Introduce aNew Style Cabinet 
Org:an, Iwill sell the folio wing elaborate 
highly finished New Style Cabinet or 
Parlor Organ during the Mid-Summer 
Holiday Months, for only <CQR Ot% 
my very lowest former price v^U. t.*^ 
for this beautiful Instrument has beer 
duringthe past winter «12o.OO, but ir 
order to have it more widely known, ) 
offer it at the above remarkably low 
price. Ordi^r nt once! My chief object ir 
making this immense reduction thi? 
Summer, being to push my sales up to a 
point beyond all former 
comparison. As for my 
integrity and re-^ponii- 
biiity w ould say tl at I 
am V. dely k o n 
througl t L ope a I 





RFATXVORCAW 

^olian, (2) Vox Celeste; (3) Echo; (tjDulcian 



Grand Upright Cabinet Organ. Style 1686. Height, 734n.; Depth, 
_____ 24 in. : Length, 50 in. Three (3) Sets Reeds. Thirteen {13) Stops, (1) 

, (2) Vox Celeste; (3) Echo; (4) Dulciana;(5) Violina; (6) Vox Humana; (7> Principal Forte; (8) Hautboy; <9) Diapason ; 
(iP)DtlLeet; (11) Grand Organ; (12) Principal; (13) Flute. Five (5 ) Octaves. I-'reneh Veneered Paneled Cases, hitrhly finished, and 
a beautiful neat design. Upright Bellows, with immense power. Handsome Lamp Stands, taken off when not in use. 
IJeatty's Improved Knee Swell, and Eeatty's new Excelsior Grand Organ Knee Swell. The mechanism, design and music 
1 n this Organ renders it the most desirable ever before manufactured for the parlor or drawing-room. Retail price asked 
for such an instrument by Agents, three years ago about S370.00. My offer <'urlni.- the 9lid-8uinnierinonth», 18 70, Only $96.25. 
Send in your wier at once, and I will ship the instrument promptly: Pay only after the instrument is fully tested at 
vour own home, if you are not entirely satisiied with it vou may return it at my expense I paying freight charges 
both ways, this is a vfry fair offer. New and elegant Pianoforte at $125, Sias, $145 and upwards; If you have not seen 
my.latest Illustrated Newspaper, send for free copy. 



Address : 



DANIEL F. BEATTY, Washington, New Jersey. 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

'239 Broadway* N. V. S3 Water St., BoBton. 

The Worthington Dupi.ex pumping Engines roit 
WaI'BK WoiiKS— Compound, Condensingor Non-Con- 
densing. Used in over 100 Water-Works Stations. 

STEAiM Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters. Oil Meters. 



THE FORSTER-FIR 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 

of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercm-y rapidly. 
^ Apply as above. 

NOTK^E.— One Shepard's Screw Cutting Foot Lathe, 
and one Root's Improved Forge Blower for sale very 
cheap. C. M. Kh.LLEK, Columbus, Ind. 




ADJrSTAKT.E INCLINE PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 
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BEAMS 
< ANCLES 




Channel-^ 1 



The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 
STRUCTURAL IRON. 

It is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving in«wancB and avoiding all risk of inter- 
rnptton to 7>u.sm«ss in consequence of Are. Book of de- 
tailed information furnished on application. 



PHOSPHOR-BRONZE 
BEARINCS, 
PUMP-RODS, 




tj Aod^/ioi- it/Dionze. 



SPRINC WIRE. 



Apply to 
THB PHOSPHOK-BRONZE SMELTING CO., Limited. 
2038 WashinEton Ave., Philadelphia, Pa. - 




SUEPARD'S CELEBRATED 

$50 Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments,Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. li. SIJEI'ARD A- CO., 
3S3, 335, & 337 West Front Street, 
Cincinnati, Ohio. 



,331, 



$175 WILL MAKE YOU A PRACTICAL 

Watch Maker, enabling you to make $'^5 P«r wook. 
Those having cash and mean business need only address 
J. L. Woodcock, Manufacturer of Watches, Easton, ild. 



FOR SECOND-HAND ENCINES, 

Address HARRIS IRON WORKS, Tltusville, Pa. 



FOR IRON AND STEEL LATHE DOGS, BOTH FOR 
Machinists and Amateurs, send for circular to 

C. W. LE COUNT, South Norwalk, Conn. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation. 
PIHE raw PAYPELET FOE 1379, 
Sent free to those interested 

James Leffel & Co , 

Springfield, O. 
110 Liberty St., N, Y. City, 




T 



HE BEST STEAM PUMP in AMERIC 1 

More than T H P H E A N pMneTtemTum^W^rtsfl 

4500 in USB ..'-!"^,«-,ST„T!!f^f!~r,"^ ■■ 93 & 94 I,IDERTY_S.T., ■■ 



Made by HOIiYOKE MACHINE CO. 



NEW YORK. 




Mportant to Manufacturers and Users 

OP 

Portable Engines & Boilers. 

Teslimonials from Ettglaiid and Scotland. 

Dear Sirs: Inclosed is rheque in payment of No. 15 
Inspirator. I have pleasure in stating that the Inspirator 
is givingme the greatest satisfaction. I have now had 
it on ray Plowing Traction Engine for a fortnight; 
and have had it fully tested under sill circurastances, 
with hii^h steara and low steara, while the engine was 
raoving over a very rough road, and \^hile it was work- 
ing or standing in the field, and not once did it refuse te 
work. I consider it the best boiler-feeding apparatus 
that has yet come out for a traction engine, as it never 
jumps oil when the engine is moving over a rough road; 
and by its being able to draw as well as force water, it 
canbeplaced high up on the engine, in the most con- 
venient place for the driver, out of all harm 's way. 
Signed, JAMES PLATE' AIR, 

Islabank, Coupar-Angus, Scotland. 

Sawtrt, Petkhbohough. England. 
Dear Sirs: I have put the No. 15 Inspirator on & 
Plowing Engine, and it works well. It is simple and 
certain— two words which cover everything In an In- 
jector. Yours truly, 

(Signed; HY. TURNILL. 
To the Hancock Inspirator Co., 
London, Eng. 

C^?" Price list, illustrated catalogue, and full informa- 
t',ui on application to 

HANCOCK INSPIUATOlt CO., 

5'2 i;entral Whnrf, Ronton, Mass. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole raanufacturers of the Cei-kbratkd 
Collins' P-AT.Coupling, and furnish Pulleys, Hanger^, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukee. Wis, 

iW stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Ag ncy, 121 Charabers St., N. Y. 




Wright's Pat. Bucket 
Plungers are the best. 
Valley Machine Co. 
Easthampton, Mass. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the United States and Foreign Couutriei^. 

First Premium wherever exhibited, and hundreds of testiraonials of the highest char cter. 

Indispensable for raaking best McAdam Roads, Ballasting of Railroads, Crushing the hardest 
Ores, Stone for Concrete, etc., etc. Prices gt'eatly reduced. 

Address BLAKE CUUSHEB CO., New H.aveii, Conn. 



CENTENNIAL AND PARIS MEDALS. 

Mason's Friction Clntelies .ind Elevators. 

" New and Improved Patterns." 20 per cent, off list. 
VOLNEY W. MASON & CO., Providence, B. I., U. S. A. 

THE 

Scientific Aniericaii, Exprt EJitioL 

PUBLISHED MONTHLY. 

The Scientific American, Export Edition, Is a 
large and splendid p(*riodical, issued once a raonth, 
forraing a coraplete and interesting raonthly record of 
all Progress in Science and the Useful Arts throu^out 
the World. Each n umber contains ab out <nie hundred 
lurgeauarro pages, profusely illustrated, embracing; 

(1.) Most of the plates and pages of the four preceding 
issues of The Scientific AMEUiCAN,with lcs!«plendid 
engravings and valuable itiformatiun. Every 
number has from seventy-five to one hundred new en- 
gravings, showing the most recent improvements and 
iidvances in Science and the Industrial Arts. 

(2.) Prices Current, Comraercial, Trade, and Manu- 
facturing Announceraents of Leading Houses. In con- 
nection with these Announceraents many of the Princi- 
pal Articles of American Manufacture are exhibited to 
theeyeof thercader by means of splendid engrav- 
ings ; the whole forming an elegantly printed standard 
Catulogue, or Permanent Directory^ of the Latest and 
Best American-raade Goods, always under the eye of 
the foreign buyer, constantly influencing his preferences 
and purchases. 

Tbe Scieurific American, Expoi't Edition, lias 
a lai'ge guaranteed circulntion in all the prin- 
cipal Cities and Coraraercial Centers of the World. 
It is regularly received and tiled for public ex- 
araination by nearly all U. S. Consuls. Go into 
alraost any Araerican Consulate in any quarter of 
the globe, and the objects of greatest interest there to 
be found are the nurabers of The Scientific Amicki- 
CAN. Foreign Merchants, Buyers of Goods, and 
others are always referred by the Consular OfiQciala 
to the pages of this Journal, as containing the raost re- 
cent announceraents of the best reliable Araerican 
Goods and Manufactures. The Scientific Amelicav 
Is also on file in the Principal Cafes, tJlub Rooms, and 
Exchanges. Among the regular subscribers tor The 
SciENTTPic Amkimcan, Export Edition, are leading 
Coraraercial Houses in foreign cities. Engineers, Direc- 
tors of Works, Government Offleials, and other promi- 
nent influential persons. Regular flies or this 
paper are also cirried on all the principal lines of 
STEAMSHIPS, foreign and coastwise, leaving the port 
of New York. 

No export publication sent frora the United States 
reaches so raany readers as The Scientific American-, 
Export Edition. It is by far the raost splendid, satisfac- 
tory, and superior Export Journal ever brought before 
the public. Its pagesare so arranged as to perrait the pub- 
lication, at very low prices, ot large and handsomely 
flisplayed advcrtiseiiicnis of Aincriean Oof>ds 
and Manufactures, with Engravlngw, ivhieh 
are always attractive to foreign purchasers. 

The Scientific American, Export. Edi ion, atready 
enjoys the advertising patronage of many of the 
Great Manufacturing Establishments of this Country, 
who find it to be an UNRIVALED MEDIUM FOR SE- 
CURING NEW ORDERS AND EXTENDING TRADE. 

If you wish to Mncrease your business, try a 
handsome advertiseraent for one year, continuously, in 
The Scientific American. Export Edition. Rates. 
$550 a year for a full page; half page, $aOl); quarter 
page, $175; one-eighth page. $100. Half -yearly rates i n 
slightly increased proportion. 

Published about the 20th of each month. 

Single numbers of The Scientific Americakt, Export 
Edition, 50 cents To be had at this office and at all the 
news stores. Subscriptions. Pive Dollars a year; sent, 
postpaid , 1 all parts of the world. 

IttUNN & CO., Publishers, 

^T Take Kow, New York. 
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Inside Pase, each insertion - - - 75 cents a, line. 
Back Fairef each insertion -- -$1.<MI a line. 

(About eight words to a line.) 

Engraving 8 may head advertisemeiits at the same rate 
2)erHne, by measurement ^ as the letter press. Adver- 
tisements must be received at publication (0ice as early 
as Thursday morning to appear in next issue. 




URANINE, A NEW DOUBLE COLORING 

Substance, Illustrating Fluorescence. I wish to call 
your attention to t e remarkable illustration of Fluor- 
escence in the above article, and that I will send samples 
(sufficient for many experiments) by mail to any part of 
the United States on the receipt of 26c. each. The 
following price lists sent on application : No. 1. Magic 
Lanterns and Attachments, Spectroscopes, etc. No. 2. 
Blowpipe Apparatus. No. 3. Apparatus for Qualitative 
Blowpiping. No. 4. Apparatus for Quantitative Blow- 
piping. No. 5. Apparatus for Determinative Mineralogy. 
No. 6. Singing Telephone, Heliostats. Apparatus de- 
Bcribed in Prof.MaTer'sbooks on " Light " and " Sound." 
Phosphorescent Clocks, perfectly visible all night, 
packed securely and forwarded for $5 each. S. HA WK- 
KlDGrB, Successor to Greo Wale & Co., Stevens Insti- 
tute of Technology, Hoboken, N. J. 




Established 1844. 



JOSEPH C. TODD, 

Successor to TODD k RAFFERTY, 

PATERSON, K. J., 

Enpeer anl MacMDist. 

Flax, Hemp, Jute, Rope, Oakum, 
and Bagging Machinery. Steam En- 
gines. Boilers, etc. Sole Agent for 
Mayher's New Patent Acme Steam 
Engine and Force Pumps combined. 
Also owner and exclusive manufactu- 
rer of 

Baiter Patent Portalile Steam Mm. 

These engines are admirably adapted to all kinds of 
Ught power for driving printing presses, pumping water, 
sawing wood, grinding coffee, ginning cotton, and all 
kinds of agricultural and mechanical purposes, and are 
furnished at the following low prices : 
1 Horsepower, S135 I IJ^ Horse Power, Si 75 
SHorsePower, 2'i5 3?^ Horse Power, 350 
3 Horse Power, 375 I 4 Horse Power, 335 

Send for descriptive circular. Address 

J", o. rrojDiD, 

PATERSON, N. J. 

Or No. I O Barclay St., New York. 




PORTABLE AND STATIONARY EN- 
ffines and Boilers, 2)4 to 15 H. P. Return Flue Boiler, 
large fire box, no sparks. Do not fail to send for circular 
to SKINNER & WOOD, Brie, Pa. 



Millstones and Corn IVIills. 

We make Burr Millstones, Portable Mills. Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gear ng, spec ally adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SON, Buffalo, N. V, 



EMPIRE THRESHER 

MANUFACTURED A T 

HAGERSTOWN,Md. 

BYTHCHA eaSTOWN steam ENGINEimCHIN£C, 

THEBESTINTHE WORLD. 



SEND FOR CIRCULARS. 



n 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, MlllingMachinea. Special 
Machinery. E. GOULD & BBERIIARDT, Newark. N. J. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent* leased by the year 
to responsible parties, by 



WM. D. 



ANDREWS & BRO., 

NEW YORK. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WM. SELLERS &. CO., Fhlla. 



PATENTS at AUCTION. 

Regular Monthly Sales. Kor terms, address N. Y. 
PATENT EXCHANGE, 67 Liberty Street, New York. 



The George Place Machinery Agency 

Machinery of Every Description. 

131 Chambers and 103 Reade Streets, New York. 



H.WJOHMS' 

Liquid Paints, BooHng, Boiler Coyerlngs, 

steam Packing, Sheathings, Fire Proof Coatings, 

Cements. £c. S»nd for Debcriftivb Pbick List. 

H. w! JOHNS M'F'C CO. Sf MtlDEII ItllE, N.Y. 



Parl[ Benjamin's SciGntiflc Expert Office, 

37 PARK ROW, NEW YORK. 
EXPERT TESTIMONY IN LAW SUITS. 




COLUMBIA BICYCLE. 

100 miles in 7 hours. 
Easy to Learn to Ride. 

An ordinary rider can outstrip 
the best horse in a day's run over 
common roads. Send 3 cent, stamp 
for price list and twenty-four page 
catalogue. 

THE POPE MFG. CO., 

89 Summer Street, Boston, Mass. 



BAXTER ENGINE FOR SALE. 

A second-hand 10-horse power engine, with 15-horse 
power boiler, in good condition. Will be sold cheap. 
PHOTO-ENGRAVING CO., 

67 Park Place, N. Y. 



SPABE THE CBOION AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANDREWS& BRO.,414Water St.,N.Y., 
who control the patentforGreen'sAmerican DrivenWell. 



Tbe VICTOR ROCK BRILIi^ 

Well Borer, and Prospector. 

The Di'ploma and Prise Medal awarded it at 

! the "Centennial" in 1876. Twenty-si£c of these 

hand machines ordered i/n one day. l^" Good 

active Airenta can clear $1^3 per week. 

Send for Circulars and Terms. 

Address W. WEAVER, PhoenlxTille.Pa. 



SCREW PRESSES. 

STILES & PARKER PRESS CO., Mlddletown, Ct. 



MACHINISTS' Tools. 

New and Impboved Patteens. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANCFACI'TTRING CO., 
Neir Haven, Conn. 






Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, Eastman's Pat. Miter Machines, and 
Woo d- Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 

26 Salishury Street. Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



Dl P DAY *° ^^^^ °"^ Rubber Printing Stamps. Sam- 
DIU r nl pies free. Taylor Bros. & Co., Cleveland, O. 



^^3 Printing Press 

J PrintBcardsUbels &c, (SelMnkerlS) 18 larger Eizee 
V For business or pleasure, young or old. Do your own ad- 
L vert i sing: and prin tine. Catalogue of presees, type, tards, 
i&c, for S stamps. Eelsey & Oo. Merlden, Conn 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FRANKLIN.V. Pres't. J. 1. AllEN, Pres't. 
J. B. PIERCE, Sec'y. 



Roots' Rotary: Hand Blower, 




FOB ALI. KINDS OF BLACKSMH^HIN-Q. 

F. B. * F. U. BOOTS, UTrs, ConnersTillcInd. 

S. S. TOWNSEND, Cen. Agt., 16 CortlandtSt 
COOKE & BECCS, Sell's Agta., J NEW YORK, 

17 SEND FOB FBICED CATALOQUE. 



TMPOETANT FOE ALL COEPOEATIONS AND 
1 MANF'G CONCERNS. -Buerk's Watch- 
man's Time Detector, capable of accurately con. 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. 
Beware of buying infringing Detectors. 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TKIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Com and Cob, Tobacco, Snuflf, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAR- 
DUS, comer of White and Elm Sts., New York. 



THE HAGERSTOWN DRILL. 



^./t 



The most reliable an d succesB- 
ful Grain Drills in use— can 
change quantities of seed while 
in motion— the Standard Fer- 
tilizingDrill of the Middle 
States, strong, durable, and 
simple, with our GUM Spring 
Hoe and Grass Seed At- 
tachment. Manufacturers of the Celebrated Vic- 
tor Double Huller Clover Machine, the Best in 
the Worm. Manufactured by HAGBR8TOWN AGRI- 
CULTURAL IMPLEMENT CO., Hagerstown. Md. 
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Cards-20 C romo, 10 Motto, 30 Ocean Shells, Snow- 
flake,etc.,Name on,10c. Clinton Bros.CllntonvlUe.Ct. 



Invested in Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 



to 



BOILER COVERINGS. 

WITH THE "AIR SPACE" IMPROVEMENTS. 

THE CHAIiMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners of the Air Space Pa entB. 



AIE ENGINES. 

No water. No Bnoineer. Absolutely Safe. Most eco- 
nomical and convenient power known. SHEBMLIj 
EOPBB AIR ENGINE CO., 91 & 93 Washington St., N. Y. 




RFFFIVER & DITNN, Patentees 

and Sole Manufacturers of the Excelsior Steel Tube 
Cleaners. Price tl.UO per inch. Send for circular. 
SCHUYLK1£l FALLS, PHILA., PA. 



miMNG DIACHIIVEaT. Engiaes, Boilers, Pumps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Ironworks 
(J. C. Haydon & Co.). Address HOWELL CREEN, 
Supt., Jeanesville, Luzerne Co., Pa. 



ICE AT §1.00 PER TOJV. 

The PICTET ARTIFICIAL ICE CO, 

lilMITED, 

Room 51, Coal and Iron Exchange, P.O. Box 3083, N. Y. 



J. L.L.OYD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 
Plana and Estimates furnished for Suspension Bridges. 



WANTED 

IN EVEET COUNTY. 



AGENT 
Reliable, intelligent business men 
can dear $1,000 to $3,000 yearly in the new 
AGENCY. Entirely new and desirable— pleasant 
and permanent. Cfan be carried on in connection 
with a store, shop, or mill, or by any good agent. 
Suitable for every county in the United atates. 
Address 

J. B. CHAPMAN, 

7 WEST STREET, MADISON, IND. 




FIRE INSURANCE EXCIiUSIVELY. 

Paid up Capital «1,4.'58,00T.»8 

Net Surplus, Dec. 31, 1876 530.056.86 

Cash Assets in U. S. Jan. 1. 1878.... 437,881.38 
Net Assets IN U. S. Jan. 1, 1878 330,000.00 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAD. ESQ., of De Rham & Co. 
CHAS. COUDBRT, JK., BSQ^of Coudert Bros. 
CHA8. RENAULD, ESQ., of Renauld, Francois & Co. 
JULIEN I,E CESNE, Resident Secretary. 
T. J. TEAIPIiE, Manaser for the Middle States. 
WESTEBN UXIOX BUIZDIXe,X. T. 




^^^ a Month and expenses guaranteed to Agents. 
<P # # Outfit free. Shaw & Co., Augusta, Maine. 



Shafts, Pulleys, Hanprs, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

T9 Liberty Street, New Yorll. 



JUST PUBLISHED, 

lywo new^ invaluable Jteferencc BooJa pr ArchUectt, 

Builders. Masons^ and others. 

POSTPAID ON BBCKIPT OP PRICE. 

FOUNDATIONS & FOUNDATION WALLS, 

Pile Driving, Building Stones and Mricka. 

Illustrations of Foundations, Pier and Wall Construc- 

^tion. Mortars, Limes. Cements, Concretes, 

Stuccos, &c. : 60 llustrationa. 

One Vol., 8vo, Cloth. Price $1,50. 

CAMERON'S PLASTERER'S MANTJAL, 
Price. Cloth, ISnio, 75 Cents. 

BICKNELL'S SPECI- 
MEN BOOK of 100 Archi- 
tectural Designs of Cot- 
tages, Farm Houses, Vil- 
las, etc A desirable book 
for builders and all who 
contemplate building. 
One 8vo volume, cloth. 
tf>-mHiiiiiiMti liiHit Hii^iHr^&ilcd free on receipt 
is- WSmmfiJlIM LjByW^. One Dollar. 1879 Illus- 
trated Catalogue jof 
Books on Architecture, 
Carpentry, and Building, 
forwarded on receipt of three So. stamps. 

BICKNELIi & COMSTOCK, Publishers, 

27 Warren Street, New T (rk. 




QHAFTING,PULLEYS,HANGERS,etc. 

■ » a specialty. Send for Price List to 

%r A. ,!fc F. BROWN, 67-61 Lewis Street, New York. 
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Latest Style CARDS. Bouquet, Lawn^Floral, etc., in 
ca.Be, namein gold, 10c, S2AT7 BBOS., ^orthford, Ct, 




BARNES' FOOT POWER MA- 
CHINERY. 
1 (\ Different machines with which 
I J Builders, Cabinet Makers. 
I ^ Wagon Maker8.aiid Jobbers 
I 1 1 in miscellaneous work can 
A V compete as to Quality and 
Pbice with steam power manufac- 
turing; also Amateurs' supplies. 
Machines sent on trial. 

Say where you read this and send 
for catalogue and prices. 

W . F . & JOHN BARNlB, 
Bockf ord, Winnebago Co., 111. 



ALCOTT LATHES, for Broom, Rake and Hoe Han- 
dles. S. C. HILLS, 78 Chambers St. N. Y. 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following : 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with Are engines, in whole or in part. 8. Reduces fire 
department expenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTIJRIKG CO., Lockport, N. Y. 



THE T-A.]SriTB CO., 

STROUDSBURG-, PA. 
EMERY WHEELS AND GRINDERS. 

LONDON— 9 St. Andrews St., Holbom Viaduct, B. C. 
LIVBRPOOL-42 The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR COMPpCeSSORS, 

MANUFACTURED BY BuRLEIGhRoCkDr.U C . 
SEND FOR PAMPHLET. FITCHBURG MASS 



HARDWOOD Lumber 

AND 

VENEBRS. 

Mahogany, Rosewood, Satinwood, French and American 
Walnut, Burl VeneerSj Hungarian Ash, Amaranth, etc., 
etc. Manufacturers wdl find our stock unusually choice 
and prices low. Full line of Rare and Fancy Woods 
planed for Amateur's use. 

GEO. W. READ & CO., 

186 to 200 Lewis St., New York. 



4- HAND POWER AND HYDRAULIC 
'li'^?Sn!iliiifii'' ~ Ffl El £H T S< PASS EN G ER «n/- 
,.i*^, 1'-, sflAfriNfrPULLErs 8, HAN&ERS 

i^yirrrTTii-s.emv£ss,soNmcHEST£/iN.Y. 




Paris, . , 1S78 
Australia,1877 
PWla., . .187S 
Santiago, 1S75 
Vienna, . 1873 

J. A. FAY & GO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors TKE eOI/D MEDAI. OP HONOR. Also high- 
est award at Phila., Santiago, Australia, and Vienna. It 13 

Oriclnal In Destarn, Simple In Construction, 
Perfect In ^VorUman.lilp, Saves labor, 
Economtzea lumber, and Increase* 
products or the talKhest stand- 
ard of ExceUence. 
Bsilroad, Furniture, and Agricultural Implement Shops, 
Planing Mills, etc., equipped at short notice, and the lowest 
cash prices. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Oliio, U. S. A. 




CAVEATS, COPYRIGHTS, TRADK 
MARKS, ETC. 

Messrs. Munn & Co., In connection witli the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thibtt 
tears' experience, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Marli Kegulations, Copyrights for Books, Labels, 
Keissues, Assisnments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents nnd how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign l*atents. — We also send, free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HtTNDRED AND piFTV MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patent^s can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$T5; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Persons desiring any patent 
issued from 1836 to November 26, 1807, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
speciflcations. 

Any patent issued since November 27, 1807, at which 
time the Patent Office commenced printing the draw- 
ings and speciflcations, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing fall directions for obtaining 
United States patents sent frea A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

UTTirir & CO., 

Publishers SCIENTIFIC AMERICAN, 
ar Park Row, New York. 

BRANCH OFFICE— Comer of F and 'Uh Streets, 
Washington, D. C. 



TBE "Scientific American" is printed with CHAS. 
ENED JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts,, Philadelphia, and 50 Gold St., New York. 
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